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28 3.16 3.05 3.07%  4.31 2.83 2.53 3.22
27 2.68 2.59 2.58.7  3.68 2.38 2.09 2.68
26 2.31 2.24 2.22 . 3.21 2.03 1.76 2.29
25 2.01 1.95 1.91°  2.80 1.75 1.49 1.96
21 1.74 1.70 1.65. °  2.k6 1.51 1.25 1.67
23 1.50 1.48 1.41 2.15 1.30 1.05 1.43
22 1.28 1.27 1.20° 1.88 1.11 .87 1.21
21 1.07 1.07 1.00° 1.62 .93 .69 .99
20 .87 .88 .82 1.38 .76 .53 .80
19 .68 .70 .64 1.15 .60 .37 .60
18 .50 .53 47 .93 Al .22 A2
17 .32 .35 .30 .71 .29 .08 .25
16 Ak .18 .14 .50 YA -.07 .07
15 -.03 .01 -.02 .29 -.01 -.21 -.10
14 -.20 -.16 -.18 .08 -.15 -.35 -.27
13 -.37 -.33 | -.34 -.13 -.30 -.kg -4l
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A9 11 (A3)
AL ULUAY in X 10 Y An z
ox, ox,, oY, ek1 0z, 0%, orx
12 -.55 -.51 -.50 -.34 -.45 -.64 -.62
11 -.72 -.69 -.67 -.56 -.61 -.79 -.80
10 -.91 -.87 .84 -.78 -.77 -.95  =1.00
9 -1.09  -1.06 | -1.02  -1.01 .94 —1.11  =1.19
8 -1.29  -1.26 | -1.21  -1.26 | -1.12  -1.29  -1.41
7 -1.50  -1.48 | -1.h2° =1.53 | -1.31  -1.47  ~1.63
6 ~1.73  -1.71 | -1.6k  -1.82 | -1.52  -1.67  ~1.87
5 -1.98  -1.96 | -1.90  -2.16 | -1.75  -1.90  -2.15
A -2.27  -2.25 | =2.19  -2.54 | -2.03  -2.17  ~2.47
3 -2.63 -2.61 -2.55 -3.00 ‘—2.36 -2.48 ~2.85
2 -3.09  -3.07 | -3.02 -3.62 | -2.81 -2.92  -3.38
1 -3.83  -3.81 | -3.77  -h.59 | -3.54  -3.62  ~h.23
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A5 12 wanwsuﬂaQﬂwuszuﬂmw151ﬂtﬂafﬂawuﬁﬂuwinﬂaQQHHUiau waauuuuaauﬂﬂugﬂ

1 e < < [
Tunquinseiganandrdnd iﬁbﬁiualnatﬂﬂanu

AYUUUAY 10 X i y 10 z
oxX,, ex,, oY, ox, 6z, o'x,  O"X,
37 3.94 3.88 3.91 h.74 3.75 3.27 3.26
36 3.20 3.15 3.18 3.93 3.03 2.60 2.61
35 2.74 2.70 2.7k 3.44 2.59 2.19 2.22
34 2.40 2.36 2.ko 3.07 2.27 1.90 1.94
33 2.12 2.09 2.13 2.77 2.01 1.66 1.71
32 1.89 1.86 1.90 2.51 1.79 1.45 1.50
31 1.68 1.65 1.69 2.28 1.59 1.26 1.32
30 1.49 1.47 1.51 2.08 1.h2 1.11 1.18
29 1.32 1.30 1.34 1.89 1.26 .96 1.03
28 1.16 1.14 1.18 1.71 1.1 .82 .90
27 1.01 .99 1.03 1.55 .97 .69 .77
26 .87 .85 .88 1.38 .83 .56 .65
25 .73 .72 .74 1.23 .71 .45 .54
2k .60 .59 .61 1.08 .58 .33 .43
23 47 .46 .48 .9k .16 .21 .31
22 .35 .34 .35 .79 .35 .11 .22
21 .23 .22 .23 .66 .23 .01 .12
20 .11 .10 .10 .52 .12 -.10 .01
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A1519 12 (9a)
ATINUAY 10 X 1 Y 1 z
ox, ex,, oY, o'X, oz, o' X, "X,
19 -.01 -.02 -.02 .38 .00 -.21 -.09
18 -.13 -.13 -1k .25 -.11 -.32 -.20
17 -.25 -.25 -.26 .12 -.22 -.h2 -.29
16 -.38 -.37 -.39 -.03 -.34 -.53 =.40
15 ~.50 -.h9 -.51 -.16 -.46 -.6L -.51
14 -.62 -.62 -.6k4 -.30 -.58 -.75 -.61
13 -.75 -.7h -.77 -.h5 -.70 -.87 -.73
12 -.89 -.88 -.90 -.59 -.83 -.99 -.84
11 -1.03  -1.01 -1.04 -.75 -.96  =1.11 ~-.96
10 -1.17  =1.16 | =1.19 -.91 -1.10  -1.24 -1.08
9 -1.33  -1.31 -1.3k  -1.08 -1.25 ~1.38  -1.22
8 -1.49  -1.47 | -1.51 —1.27 | -1.k2  ~1.53 -1.36
7 -1.68 -1.65 | ~1.69 -1.47 {-1.59 -1.68  -1.51
6 -1.88 -1.85 | ~1.88  -1.68 |[-1.79  ~-1.87  -1.69
5 -2.,10  -2.07 | ~2.M1 -1.94 | -2.01 -2.08  -1.89
h -2.37  -2.33 | -2.37  -2.22 -2.28  -2.33  -2.13
3 -2.70 -2.66 -2.69 -2.58 -2.60 -2.63 -2.h2
2 -3.15  =3.10 -3.13  -3.07 | -3.05 -3.05  -2.82
1 -3.88 -3.82 -3.85 -3.86 =3.77 -3.72 -3.47
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1 o 1
A151¢ 13 Nﬂﬂﬁi‘l‘ﬂ'ﬂWﬂ\mI.Lﬂ:ﬁllﬂ’17‘1Uﬂ'lill1_|ﬂx1ﬂ'l'lhzu’1[u‘wﬁﬂﬂlﬂﬂ%ﬂ’]'\uﬁ']u'ﬁﬂﬂﬂq

[PV d'.a 4' <
gﬁauuuuﬁaudﬂMQﬂiunquwnB:1ﬂ1n1311wﬂwﬂ1LuunﬂiﬁaULuaﬂnﬂsﬁnuq 2529 04 2531

Tﬁbgiuﬁtﬂalﬁﬂaﬁh
ariuuny | dn1sfnmn 2529 dn1sdnmn 2530 tnsfinen 2531
ex oy ox ez ex ox

1 1 1 2 2 1
29 3.68 3.77 5.22 3.56 3.23 k.07
28 2.95 3.02 h.25 2.82 2.52 3.21
27 2.50 2.54 3.62 2.37 2.08 2.67
26 2.16 2.18 3.15 2.03 1.76 2.29
25 1.88 1.88 2.76 1.75 1.49 1.96
2k 1.64 1.62 2.43 1.51 1.25 1.67
23 1.k2 1.39 2.13 1.30 1.05 1.43
22 1.22 1.18 1.85 1.11 .87 1.21
21 1.04 .99 1.60 .93 .69 .99
20 .86 .80 1.36 .76 .53 .80
19 .69 .63 1.14 .60 .37 .60
18 .53 .46 .91 hb .22 A2
17 .36 .30 .71 .29 .08 .25
16 .20 .14 .50 .1k -.07 .07
15 .0k -.02 .29 -.01 -.21 -.10
14 -.12 -.17 .09 -.15 -.35 -.27
13 -.29 -.33 -.11 -.30 -.49g -.hh
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A1519 13 (9)

arwuudy | dnasfinn 2529 Jnsfnen 2530 Tnsfnun 2531
ex oY ox oz 6x ox

1 1 1 3 2 1
12 -.46 .49 -.32 -.45 -.6k -.62
11 -.63 -.65 -.53 -.61 -.79 -.80
10 -.81 -.82  -.75 -.77 -.95  =1.00
9 -1.00 -1.00  -.99 -.93  -1.10  =1.18
8 -1.20 -1.19  -1.23 -1.11  -1.28  =1.40
7 ~1.42 ~1.39  -1.49 ~1.30  -1.46  -1.61
6 -1.65 -1.62  -1.79 -1.51  -1.66  -1.86
5 ~1.91 -1.87 -2.12 -1.75  =1.90  -2.15
i ~2.21 -2.16  -2.50 —2.02  -2.16  -2.146
3 -2.57 ~2.51 -2.95 -2.36  -2.48  -2.85
2 -3.04 -2.98 -=3.56 -2.80 ~-2.91 -3.37
1 -3.79 -3.73 -bL.54 -3.53 -3.61 =4 22
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[] 1
] o o & ]
ﬂﬁauuuuaauﬂwuqﬂiunquwnu:3ﬁ1ﬂ&mﬂ1aw§ FanLdunTEauL NN TR 2529 B4

t = o
2531 Wagludinatanaty

azwuudy | dnasfnen 2529 Inasfiner 2530 dnsfnen 2531

ox, oy, ék1 oz, é&z 3&-1
37 3.83 3.88 L.71 3.72 3.25 3.24
36 3.11 3.15  3.90 3.00 2.58 2.59
35 2.66 2.69  3.39 2.57 2.18 2.21
34 2.33 2.36  3.02 2,24 1.87 1.91
33 2.06 2.08  2.71 1.98 1.63 . (1.67
32 1.83 1.85  2.46 1.76 1.4h2 1.48
31 1.63 1.65  2.23 1.57 1.25 1.31
30 1.45 1.47  2.0L 1.39 1.08 1.15
29 1.29 1.30  1.85 1.23 .93 1.00
28 1.13 1.1 1.67 1.09 .80 .88
27 .99 .99  1.50 .95 .67 .75
26 .85 .86 1.36 .82 .55 .64
25 .72 .72 1.20 .69 .43 .52
24 .59 .59 1.06 .57 .32 42
23 A7 47 .93 .45 .20 .30
22 .35 .35 .79 .34 .10 .21
21 .23 .23 .66 .22 -.01 .10
20 .11 1 .53 1 - 11 .00
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azwuuay | dnasAnen 2529 nasfinen 2530 nasfnen 2531
ox oy éx oz éx ox

1 1 1 Z 2 1

19 -.01 -.01 .39 .00 -.21 -.09
18 .12 -.13 .26 -.11 -.32 -.20
17 -.2h -.25 .13 -.23 -.43 -.30
16 -.36 -.37 -.01 ~.34 -.53 -.40
15 -.48 -.49 ~.14 -.46 ~.64 -.51
14 -.60 -.61 -.27 -.57 -.7h -.60
13 -.73 ~-.7h -.k2 -.69 -.86 -.72
12 -.86 -.87 -.56 -.82 -.98 -.83
11 -1.00 -1.01 -.72 -.95 -1.10 -.95
10 -1.14 -1.15 -.87 -1.09 -1.23 -1.07
9 -1.29 -1.31  =1.05 -1.24 -1.37 -1.21
8 -1.45 -1.47 -1.23 -1.40 -1.52 -1.35
7 -1.63 -1.65 =1.h2 -1.57 -1.67 -1.50
6 -1.83 -1.85 =1.65 -1.76 -1.85 -1.67
5 -2.05 -2.07 -1.89 -1.98 -2.06 -1.87
b -2.31 -2.3h  -2.19 ~2.24 -2.30 -2.10
3 -2.64 -2.66 —2.54 ~-2.56 -2.59 -2.38
2 -3.08 -3.10 -3.03 -3.00 -3.00 -2.78
1 -3.80 -3.82 -3.83 —3.?1 -3.66 -3.41
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ATUNUAY Insfnen 2529 th1sdnen 2530 fnsfner 2531
ex. AT LN LAEY 6&1 ATUULL ALY é§1 AT LB
(ALUUUAT) (AZUUUAST) (ATUUURTR)

29 3.68 29.8 5.22 29.9 k.07 29.9

28 2.95 29.4 k.25 29.9 3.21 29.6

27 2.50 28.8 3.62 29.6 2.67 29.2

26 2.16 28.0 3.15 29.3 2.29 28.6

25 1.88 27.0 2.76 28.8 1.96 27.9
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BICAL “THAI“ 2529 30 ITEMS 4 CHOICES.

COMPLETE SCORE EQUIVALENCE TABLE

R&W LOG STANDARD RAW LOG  STANDARD
SCORE COUNT ABILITY ERRORS SCORK COUNT  ABILITY  ERRORS
23 g 3.68 1.04 14 82 -.12 .41
28 U 2.95 <78 13 41 | - 29 +42
27 G 2.50 .63 12 45 ~+ 46 A2
28 0 2,16 56 t1 17 -, 63 <43
25 0 1.88 +52 10 22 -.81 s44
24 H 1.64 +49 | 39 20 ~1.60 45
23 & 1.42 +46 8 4 -1.20 +46
22 5 1.22 +45 7 6 -1.,42 + 48
21 i1 1.04 «43 & 3 -1.65 51
20 29 .86 42 5 2 -1.91 + 54
19 34 . 68 42 4 0 -2.21 «58
18 51 .53 +41 3 0 -2.57 .6h
17 68 .36 41 2 0 -3.04 $ 17
16 - 60 + 20 41 1 0 -3.789 1.G5
15 59 .04 41

PERGON SEPARABILITY INDEX .48 (EQUIVALENT TO KR2ZD)
38 TTEMS CALIBREATED ON 535 PERSONS

535 MEASURAELE PERSONS WITH MEAN ABILITY = .06 AND STD., DEV. = .58
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BICAL "THAI" 2523 30 ITEMS 4 CHOICES.
PROCEDURE 15 UCON
DIFFICULTY SCALE FACTOR 1.06 ABILITY SCALE FACTOR 1.20

NUMBER OF ITERATIONS = 2

SEQUENCE ITEM ITEM  STANDARD LAST DIFF PROX  FIRST
NUMBER NAME  DIFFICULTY ERROR  CHANGE  DIFF . CYCLE
1 1 . 640 .093 .005 .648 .635
2 2 -1,53t 116 -.012  -1,557 -1.520
3 3 ~1.7481 . 124 -.013  ~1,774 -1,729
4 4 725 .094 . 006 . 735 713
5 5 . 189 . 090 . 002 191 ,187
6 6 1.311 . 105 .009 1,338 1.303
7 7 ~1.598 119 -.012  ~1.626 -1,586
8 8 1,290 . 105 . 009 1.316 1,281
9 9 -.939 . 100 -, 007 ~.951 -,932
10 10 . 459 .091 .004 . 465 . 455
11 11 1.787 120 011 1.834 1,777
12 12 ~2.328 . 153 -.017  -2.387 -2.311
13 13 .379 .091 . 004 .383 .376
14 14 .300 .090 .003 .303 . 297
15 15 -.078 .090 .000  -.079 -.078
16 16 -.221 .091 -.001  -.223 -.219
17 17 -1,392 112 -.011  -1.414 -1,382
18 18 -1.571 .118 -.012  -1.5%8 -1,559
19 19 .024 .090 .001 .024 024
20 20 .331 .091 .003 .335 .328
21 21 811 095 . 006 .823 .805
22 22 1,107 . 100 .008 1.126 1,099
23 23 1,422 .108 .009 1,452 1,413
u 24 .873 .096 007 .887 . 867

25 25 ~. 779 . 097 -.006 -.788 -.773



- 170

26 26 -.205 .091 -.001  -.207 -.204
27 27 . 451 .091 .004 V456,447
28 28 .395 .091 .004 399 .392
29 29 -1.143 . 105 -,009 -1.158 -1.134
30 30 1,030 .099 .007 1,047 1,023
ROOT MEAN SQUARE =  .008
30 ITEMS CALIBRATED ON 535 PERSONS

535 MEASURABLE PERSONS WITH MEAN ABILITY = .06 AND STD. DEV., = .42
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BICAL "THAI" 2530 30 ITEMS 4 CHOICES.

PROCEDURE 1S UCON
DIFFICULTY SCALE FACTOR 1.06 ABILITY SCALE FACTOR 1.20

NUMBER OF [TERATIONS = 2

SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX  FIRST
NUMBER NAME  DIFFICULTY ERROR  CHANGE  DIFF  CYCLE
1 1 -2.385 . 163 -,006 -2.464 -2,379
2 2 -.694 102 -.003  -.707 -.692
3 3 .292 . 099 001 .294 .2391
4 4 -.614 . 101 -.002  -.625 -.612
5 5 -.382 .099 -.00t -.389 -,380
6 6 -.755 . 103 -.003 -, 769 ~.753
7 7 -. 166 .098 -, 001 - 171 -, 165
8 8 -.297 .099 -.001 -.303  -.296
9 9 -.297 . 099 -.001 .303  -.296
10 10 244 .099 .00t . 245 244
11 11 .235 .099 . 001 236,234
12 12 -.372 .099 -.001  -.380 -.371
13 13 1,152 114 004 1,174  1.148
14 14 417 . 100 001 421 .415
15 15 -1, 151 St -.004 -1.173 -1.147
16 16 ~.535 . 100 -.002  -.545 -,534
17 17 2.139 . 155 007 2,209 2.132
18 18 .397 100 001 . 401 ,396
19 19 2,313 . 166 007  2.395  2.307
20 20 -.054 .098 .000  -.058 -,054
21 21 1,420 .122 .005 1.452 1,415
22 22 . 881 . 107 .003 .895  .879
23 23 -.027 .098 000 -.,029 -.026
24 24 -.231 . 098 -.001  -.237 -.230

25 25 -.468 . 100 ~.002 -.477 -,466
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26 26 + 355 . 101 002 + 508 434
27 27 01l .058 000 .008 01t
28 28 -1.485 . 120 -.004 -1,518 -1.480
29 29 1.923 143 .008 1,980  1.917
30 30 -2.007 + 142 -.005 -2,064 -2.002
ROOT MEAN SQUARE = .003
30 ITEMS CALIBRATED ON 453 PERSONS
453 MEASURABLE PERSONS WITH MEAN ABILITY = -.06 AND STD. DEV. = .42
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BICAL “THAI" 253t 30 ITEMS 4 CHOICES.

COMPLETE SCORE EQUIVALENCE TABLE

RAW LOG STANDARD | |RAW LOG  STANDARD
SCORE  COUNT  ABILITY  ERRORS ||SCORE  COUNT  ABILITY  ERRORS
29 0 3.56 1.04 |{14 31 -, 15 .40
28 0 2,82 .76 |13 3z -.30 .39
27 0 2.37 .63 (|12 18 -.45 . 40
26 4 2,03 .56 | ]11 12 -.61 .40
25 3 1.75 .52 {110 5 =77 .41
24 4 151 .48 9 2 -.33 .42
23 18 1,30 V46 8 3 -1.11 .54
22 29 1.11 44 7 5 -1.30 .46
21 26 .93 .42 6 1 -1.51 .48
20 34 .76 A1 5 1 -1,75 .51
19 45 .60 .40 4 0 -2.02 .56
18 50 44 .50 3 0 -2, 36 .63
17 67 .29 W39 ) 2 0 -2, 80 .75
16 42 .14 .39 1 0 ~3.53 1.04
15 33 ~.01 .39

PERSON SEPARABILITY INDEX .51 (EQUIVALENT TO KRZOD
30 ITEMS CALIBRATED ON 465 PERSONS

465 MEASURAELE PERSONS WITH MEAN ABILITY = .32 AND 5TD. DEV. = .58
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BICAL "THAI"™ 2531 30 ITEMS 4 CHOICES.

PROCEDURE 15 UCOM
DIFFICULTY SCALE FACTOR 1.06 ABILITY SCALE FACTOR 1.12

NUMBER OF TTERATIONS = 2

SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX  FIRST
NUMBER NAME  DIFFICULTY  ERROR  CHANGE  DIFF  CYCLE
1 t -1,034 117 ~,003 ~-1.058 -1.031
2 2 -, 060 .098 000  -.060 -,060
3 3 -1,592 .139 -,005 -1.638 -1.587
4 4 L 151 .097 .001 155 .15t
5 5 -.398 102 -.001  -.804  ~-.397
6 6 .540 .097 .002 550 .538
7 7 -, 145 039 -.001  -.145  —,144
8 8 -.932 114 ~,003  -.951 -.929
9 9 L3277 097 .001 ,384  .376
10 10 .827 .099 .003 842,824
1 11 .106 .097 .000 103 .105
12 12 -, 521 104 -.002  -.530 -.520
13 13 .780 .099 .003 194 L TTT
14 14 1,062 . 102 .004  1.082  1.058
15 15 2.169 135 006  2.230 2,163
16 15 ~.564 105 -.002  -.573  -.562
17 17 -.752 .109 -,008  -.766  -.749
18 18 124 .097 .000 127 123
19 19 1.196 .104 004 1,219 1.192
20 20 440 .087 .001 ,448  .439
21 21 -.378 102 -.001  -.383  -.377
22 22 .413 ,097 .001 421 .41
23 23 1,573 .138 ~,005 -1.619 -1.569
24 24 .485 .097 .002 494,484

25 25 «594 . 097 .002 .605 .592
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26 5 14 . 05¢8 000 016 014
27 27 -.661 . 107 -.002 -.673 -.659
28 28 -+ 650 . 107 -.002 -.662 -.648
23 29 ~.511 . 104 -.002 -.519  -.509
30 ao 484 097 .002 + 504 .493
ROOT MEAN SQUARE = .003
30 ITEM5 CALIBRATED ON 465 PERSONS
465 MEASURABLE PERSONS WITH MEAN ABILITY = .32 AND STD. DEV. = .42



BICAL
PROCEDURE 1§

DIFFICULTY SCALE FACTOR

2529 38 ITEMS

UCON

4 CHOICES.

1.06 ABILITY SCALE FACTOR

b
o

177

NUMBER OF ITERATIONS = 2
SEQUENCE ITEM ITEM STANDARD - LAST DIFF PROX FIRST
NUMBER N&ME DIFFICULTY ERROR CHANGE DIFF CYCLE
1 1 ~-.358 +090 -.001 -.368  -.357
2 2 ~. 766 090 -, 001 -.780 -.764
3 3 235 097 . 000 . 235 + 235
4 4 -.213 .091 .000 ~.221  -.212
5 5 1.075 121 002 1.100 1,073
] 6 .+ 235 .087 .000 . 235 +235
7 7 -.196 092 001 -.204 -,156
8 8 -1.,904 105 -.002 -1.,838 -1.902
9 9 1.148 124 002 1. 177 1.146
10 10 2.086 .179 .003 2.166 2.084
11 11 616 . 106 .001 +625 .615
12 12 -,310 .031 . 000 -.313  -.,309
13 13 ST . 109 .001 123 716
14 14 +226 .097 . 000 . 225 226
15 15 +263 .098 .000 . 263 .263
16 16 1.670 + 150 .003 1.724 1.667
17 17 -, 366 .080 -.001 -.376 -.365
18 18 1.194 . 126 .002 1.224 1.152
19 19 -.358 090 -.00t -.368  -.357
20 20 .263 .0%8 .000 . 263 +263
21 21 .030 »094 . 000 026 .030
22 22 1,061 121 . 002 1,085 1.0538
23 23 -1.556 .097 -.003 -1.582 -1.5b4
24 24 -.711 . 050 -.001 -.725 -.710
25 25 -.633 .080 -.001 -.646 -.632
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COMPLETE SCORE EQUIVALENCE TABLE

"MATH" 2523 3§ ITEM: 4 CHUICES,

178

RAW LOG  STANDARD | |RAW LOG  STANDARD
SCORE  COUNT  ABILITY  ERRORS ||SCORE  COUNT ABILITY  ERRORS
37 0 3.83 .03 {118 37 - 12 .35
36 0 3.11 .15 17 26 -.24 .35
a5 0 2,66 .62 ||16 43 -.36 .35
34 0 2.33 .55 |15 44 .48 .35
33 0 2.06 .50 |14 42 -.60 .36
32 0 1.83 A7 {113 50 -3 .36
31 0 1,63 a4 112 50 -.86 .37
30 g 1.45 A2 {1 49 ~1.00 .38
29 0 1.29 41 ||10 41 ~1.14 .39
28 0 1.13 .39 9 36 -1.29 .50
27 0 .99 .38 8 18 ~1.45 .42
26 0 .85 .37 7 14 ~1.65 .44
25 2 72 .37 6 5 -1.83 .46
24 4 .59 .36 5 4 -2.05 .50
23 8 .47 .35 4 0 ~2.31 .55
22 9 .35 .35 3 2 -2.64 .62
21 11 .23 .35 2 0 -3.08 .74
20 14 A1 .35 1 0 3,80 1,03
19 26 -.01 .35
PERSON SEPARABILITY INDEX .53 (EQUIVALENT TO KR20)
38 ITEMS CALIBRATED ON 535 PERSONS
535 MEASURAELE PERGONS WITH MEAN ABILITY = -,66 AND STD. DEV, = .54
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26 26 - 147 092 .000 -. 154 -, 147
217 27 - 221 091 000 .22 -.221
28 28 -. 326 0381 -. G061 -.335 - 325
25 29 -. 625 . 080 -.001 -,638 -.624
30 30 -.413 . 090 -,001 -.424 -.41d
31 3 021 .094 .000 017 021
32 32 -.445 .080 -,001 -, 456 -.444
a3 33 -, 891 .050 -.001 -.907 -.830
34 34 -1,316 .094 -.002 -1.338 -1.314
35 35 . 398 101 001 401 « 397
36 36 . 180 . 097 000 .188 . 185
37 37 + 226 .097 .000 » 225 +226
38 a4 . 100 .095 .000 097 100
ROOT MEAN SQUARE = 001
38 ITEMS CALIBRATED ON 535 PERSONS
535 MEASURABLE PERSONS WITH MEAN ABILITY = -.66 AND STD. DEV. = .39
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BICAL “MATH" 2530 38 ITEMS 4 CHOICES.

COMPLETE SCORE EQUIVALENCE TABLE

RAW L0G STANDARD | {RAW LOG STANDARD
SCORE  COUNT  ABILITY  ERRORS ||SCORE ~ COUNT  ABILITY ERRORS
37 0 3.88 1.04 ||18 24 .13 .35
36 0 3.15 5 ({17 35 - 25 .35
35 0 2.69 63 |16 0 - 37 .35
34 0 2,36 .56 ||15 36 .49 .36
33 0 2,08 51 ||1a 30 -.61 .36
32 0 1,85 47 {113 33 -, 74 .36
31 0 1,65 A5 |12 27 -.87 .37
30 1 1.47 A2 |1 28 -1.01 .38
29 1 1.30 41 |10 24 -1.15 .33
28 { 1,14 .39 g 20 -1.31 .40
27 5 .99 .38 8 12 ~1.,47 .42
26 5 .86 .37 7 12 ~1.65 .44
25 6 72 .37 6 4 -1.85 AT
24 17 .59 .36 5 1 -2.07 .50
23 i1 AT .36 4 0 ~2.34 .55
22 19 .35 35 |13 { ~2.,66 )
21 15 .29 .35 2 0 ~3.10 .74
20 27 11 .35 1 0 ~-3.92 1,03
19 28 -.01 .35

PERSON SEPARABILITY INDEX .68 (EQUIVALENT TO KR20)
39 'ITEMS CALIBRATED ON 453 PERSONS

- 453 MEASURAELE PERSONS WITH MEAN ABILITY = -.43 AND STD. DEV. = .65



PROCEDURE 15 UCOH -

181

DIFFICULTY SCALE FACTOR 1.08 ABILITY SCALE FACTOR 1.13
NUMEER OF ITERATIONS = 2
SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX  FIRST
NUMBER NAME  DIFFICULTY  ERROR  CHANGE  DIFF  CYCLE
{ ! 249 .103 001 .246  .248
2 2 ~.780 100 -.002  -.789  —.T77
3 3 .333 .105 .001 331,332
4 3 ~.521 099 -.002  -.528 -.519
5 5 1,553 . 142 ,005  1.590  1.548
6 6 820 JLLS 002 .828  .818
7 7 - 255 099 -.001  -.261 —.254
8 g -1t . 100 000 -.116 -, 110
9 9 ,354 .105 .001 359,353
10 10 -.043 .100 000 -.048  -.042
1 1 ~.312 099 -.001  -.319  -.311
12 12 ~.226 099  -.001  -.232 -.225
13 13 475 .107 .001 475 LAT3
14 14 .322 ,104 001 .20 .32l
5 15 -.502 099  -.002  -.509  -.500
16 16 1,234 .128 004 1.256 1,230
17 17 .744 113 002 LT5L .742
18 18 2,483 .208 ,006 2,582 2.477
19 19 1,385 .134 004 1.414  1.381
20 20 -1.324 107 -.004 -1.340 -1,320
21 21 197 099 -.001  -.204 -.197
22 22 .408 . 106 .001 408 .407
23 23 -1.719 16 -.005  -1.744 -1.7t5
24 24 -1.719 16 -.005  -1.744 -1.715
25 25 -.693 098 -.002  -.701  -.691



26 26 -.378 093 ~.001 -.385  -.377
27 27 ~.967 <102 -, 003 -.978 -.964
28 28 ~.274 039 -.001 -.280 -.273
29 23 1.079 103 -.008 -~1.091 -1.G76
30 30 + 259 . 103 .001 « 287 . 258
31 31 . 217 +089 -.001 -.223 -.216
32 32 +565 . 109 .002 « 567 «563
33 33 744 113 . 002 751 «742
34 34 .486 107 002 . 487 484
a5 35 -.003 101 .000 -.008 -.003
36 36 + 270 »104 .001 . 267 +269
37 37 -, 664 .099 -.002 -.672 -.662
38 38 -.702 .089 -.002 - 711 -,700
ROOT MEAN SQUARE = .002
38 ITEMS CALIBRATED ON 453 PERSONS
453 MEASURABLE PERSONS WITH MEAN ABILITY = -.43 AND STD. DEV. = ,53
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BICAL "MATH" 2531 34 ITEMS 4 CHOICES,

COMPLETE SCORE EQUIVALENCE TABLE

RAW LG STANDARD | |RAW LOG STANDARD
SCORE COUNT ABILITY ERRORS | ISCORE  COUNT ABILITY ERRORS
37 g 3.72 1.03 18 13 -1t « 34
36 0 3.00 T4 17 25 -.23 .34
35 g 2457 + 62 16 1 -.34 .34
34 0 2.24 54 15 33 -.46 .35
33 0 1.88 .50 14 34 -. 57 35
32 0 1.76 46 13 51 -.69 .36
31 1 1,57 .43 12 37 -.82 .36
30 0 1.39 (41 11 40 -.38 .37
29 6 1.23 +40 10 34 -1.03 38
28 5 1.08 .38 8 18 ~-1.24 40
1 3 .95 .37 8 9 ~1.40 41
26 8 .82 .36 7 1Y ~-1.57 «43
25 4 . «63 .36 b 5 ~1.76 A8
24 3 + 57 + 35 5 i -1.38 +49
23 12 +45 »35 4 Q ~2.24 .54
22 8 : «34 <34 3 1 ~2.56 .62
21 18 22 .34 2 0 ~3.00 .74
20 21 A1 .34 1 0 -3.71 1.03
18 26 .00 34

PERSON SEPARABILITY INDEX .64 (EQUIVALENT TO KR20)
38 ITEMS CALIBRATED ON 465 PERSONS

465 MEASURAELE PERSONS WITH MEAN ABILITY = -.47 AND STD. DEV, = .61



184
BICAL "MATH* 2531 30 ITEMS 4 CHOICES.
PROCEDURE 15 UCON
PIFFICULTY SCALE FACTOR 1,07 ABILITY SCALE FaCTOR 1.08

NUMBER OF ITERATIONS = 2

SEQUENCE JTEM ITEM STANDARD LAST DIFF PROX FIRST
NUMBER NAME DIFFICULTY ERROR CHANGE DIFF CYCLE
1 1 -.380 097 -.001 ~.384  -,379
2 2 -1.087 . 100 -.002 N—I.IOO -1.085
3 3 051 + 100 . 000 . 050 .051
4 4 .+ 228 « 102 .000 «230 . 228
5 5 .099 . 100 . 000 »093 .098
6 6 ~. 260 097 ~.001 ~.264 -,260
7 7 041 . 100 .000 «040 .041
8 8 -. 260 . 097 -,001 -.264 -.260
9 9 -1.730 . 113 -.003 -1.760 -1.727
10 10 -.839 .098 -.002 -.548  -.837
t1 11 114 112 . 001 122 113
12 12 . 060 + 100 .000 . 058 +080
13 13 -.223 ,098 .000 -.227 -.223
14 14 -.074 099 . 000 -.076 -.074
15 15 -.168 .098 . 000 -, 170 ~.167
16 16 +595 » 109 001 601 «594
17 17 «245 . 102 .000 +250 » 249
18 18 666 JA11 .001 673 064
18 18 -.526 .097 -.00t -.531  -.525
20 20 1.489 140 .003 1.521 1.486
21 21 -+205 .098 .000 -.208 -.204
22 22 -.635 097 -.001 -.642 -.634
23 23 -1.331 +104 -.002 -1.349 -1.329

24 24 -. 186 .038 . 000 -.199 -,195

25 25 -.036 .099 .000 -.038 -.036



25 26 .012 »035 <000 Ot 012
27 27 - 214 +098 000 -, 217 -.214
28 28 .290 . 103 .00t <292 296
29 29 —.416 097 .001 -.421 - 415
a0 3G +239 +102 .Q0C <240 . 238
31 31 -.102 . 098 .000 -.104 -.102
32 32 702 112 001 710 .700
33 33 1.884 161 004 1.935 1.880
34 34 +038 . 100 . 000 .099 .099
35 35 726 . 112 » 001 .734 L7258
36 36 .238 102 .000 .« 204 233
37 37 « 108 . 100 .000 . 1409 . 109
ag 38 .188 101 .000 . 183 . 188
RCOT MEAN SQUARE = 001
30 ITEMS CALTBRATED ON 465 PERSONS
465 MEASURABLE PERSONS WITH MEAN ABILITY = -.47 AND 570, DEV. = .45
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THAT 2529 (nén 1} 30 ITEMS 4 CHOICES,
4

COMPLETE SCORE EQUIVALENCE TABLE

RAW LOG  STANDARD || RAW 106 STANDARD
SCORE COUNT ABILITY  ERRORS |[SCORE COUNT ABILITY  ERRORS
29 0 3.91 1.06 14 14 -.20 .42
28 0 3.16 .78 13 14 -.37 V42
21 0 2.68 66 12 12 -.55 .43
26 0 2,31 .59 1 6 .72 .43
25 1 2,01 .54 10 3 -.91 Y
24 1 1,74 .51 9 4 ~1.09 .45
23 18 1,50 .49 8 1 -1.29 .46
22 14 .28 .47 7 0 -1.50 .48
21 21 1,07 .46 6 0 -1.73 .50
20 21 .87 .45 5 0 -1.98 .53
19 17 .68 .44 4 0 -2.27 .58
18 20 .50 .43 3 0 -2.63 .64
17 22 .32 .43 2 0 -3.09 .76
16 6 .14 .82 1 0 -3.83  1.05
15 13 -.03 .82

PERSON SEPARABILITY INDEX .59 (EQUIVALENT TO KR20)
30 ITEMS CALIBRATED ON 218 PERSONS

218 MEASURABLE PERSONS WITH MEAN ABILITY = ,42 AND STD. DEV. = .69



THAT 2529 ¢ paun 1) 30
5

PROCEDURE 1S UCON

ITEMS

4 CHOICES,

87

DIFFICULTY SCALE FACTOR 1.09 ABILITY SCALE FACTOR 1.25
NUMBER OF ITERATIONS 2
SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX FIRST
NUMBER NAME DIFFICULITY ERROR CHANGE DIFF CYCLE
1 1 2.156 . 187 .025 2,204 2,131
2 2 -1.408 » 194 -.018 -1.436 -1.,391
3 3 -1.408 »194 -.018 -1.436 -1.3591
4 4 274 144 .003 . 280 271
5 5 —-.540 « 157 -.008 -.540  -,533
] 6 2.289 . 195 026 2.356  2.274
7 7 -1.523 + 202 -,018  -1.557 -1.506
8 8 1.024 .148 .014 1.034  1.01Q
9 9 -.713 162 -.010 -716 -.704
10 lQ 1.219 «152 .016 1,232 1,203
11 11 1.705 . 166 021 1.731 1.684
12 12 -2,3056 270 -.023 -2.395 -2.283
13 13 374 « 144 .005 . 380 + 369
14 14 -.011 146 -.001 -.005 -.010
15 15 -, 540 . 157 -.008 -.540  -,533
16 16 - 791 . 165 -.011 -.796 -.781
17 17 -1.445 « 197 -.018 -1.475 -1,428
18 18 -1.408 . 194 -.018 -1.436 -1.391
19 19 -. 178 .149 -.003 - 175 -, 176
20 20 -.244 . 150 -.004 -.240  -.240
21 21 1.045 . 148 014 1.055 1.031
22 22 1.002 . 148 014 1.012 +989
23 23 2.024 . 180 »024 2.065 2.00t



24 24 1.678 165 022 1,703 1.657
25 25 -1.301 .188 -.016 -1.323 -1.285
26 26 -.613 .159 ~-.008 -,614  -.604
27 27 » 051 146 000 057 .051
28 24 . 153 .145 002 <158 + 152
25 25 ~1.168 .181 -.015 -1,185 -1.153
30 30 +5983 144 .008 +600 . 586
ROOT MEAN SQUARE = .015
30 ITEMS CALIBRATED ON 218 PERSONS
218 MEASURABLE PERSONS WITH MEAN ABILITY = .42 AND 5TD. DEV, = .53
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THAT 2548 (néu 2} 30 ITEMS 4 CHOICES.
3

COMPLETE SCORE EQUIVALENCE TABLE

RAW LOG STANDARD RAW LOG  STANDARD
5CORE  COUNT  ABILITY ERRORS | |SCORE COUNT ABILITY  ERRORS
29 0 3.78 1.04 14 1t -. 16 A2
28 0 3.05 .76 13 17 -,33 42
27 0 2,59 .64 12 g -.51 .43
26 0 2.24 .57 11 12 -.69 .43
25 0 1.95 .53 10 5 -.87 .44
24 0 1.70 .50 9 3 -1.06 .45
23 2 1.48 A7 8 0 -1.26 .46
22 3 1.27 .46 7 1 -1.48 .48
21 8 1.07 .45 6 0 -1,71 .50
20 17 .88 .44 5 0 -1.96 V53
19 28 .70 .43 4 0 -2.25 .58
18 19 .53 .43 3 0 -2.63 .64
17 24 .35 A2 2 0 -3.09 .76
16 21 .18 )42, t o -3.83 1.05
15 16 .01 42

PERSON SEPARABILITY INDEX .44 (EQUIVALENT TO KRZ20)
30 ITEMS CALIBRATED ON 196 PERSONS

196 MEASURABLE PERSONS WITH MEAN ABILITY = .22 AND STD. DEV. = .57



THAT 2528 ¢ ﬂéﬂﬁ 2 ) 30 ITEMS 4 CHOICES.
5

PROCEDURE 15 UCON

190

DIFFICULTY SCALE FACTOR 1.06 ABILITY SCALE FACTOR 23
NUMBER OF ITERATIONS 2
SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX FIRST
NUMBER NAME DIFFICULITY ERROR CHANGE DIFF CYCLE
1 1 1.108 . 161 011 1.129  1.097
2 2 -1.289 . 187 -.013 -1,3t4 -1.276
3 3 ~1.469 . 198 -.015 -1,501 -1.455
4 4 532 « 150 +006 <540 . 526
5 5 -.480 « 157 -.005 -.486 -.47¢6
6 6 1.671 . 183 015 1.713 1,657
ki 7 -1.809 221 -.018 -1.887 -1,732
8 8 1.317 <187 013 1,344 1,304
3 3 -1.222 184 -012  -1,245 -1.210
10 10 1.0568 .158 011 1,078 1.048
11 i1 1.807 . 190 016 1.8858 1,731
ta 12 -2.016 «239 -.018 -2.075 -1.998
13 13 . 381 . 149 ,005 .386 .376
14 14 +615 +151 . 007 629 .613
15 15 -.947 171 -.010 -.962  -,937
16 16 -.703 . 163 -.007 -.712 -.596
17 17 -1.588 . 205 -.016 -1.625 -1.573
18 18 -1.185 .182 -.012 -1,211 -1.178
19 13 -.204 « 152 -.002 -.206  -.202
20 20 .080 « 148 .001 .082 .079
21 21 1.034 . 158 011 1.053 1.024
22 22 1.372 «163 .013 1.401 1,358
23 23 1.807 + 190 ,016 1.855 1.791



24 24 686 . 1562 . 0048 .696 679
25 25 -1.358 191 -.014 -1.386 -1.345b
26 PAS ~.204 « 152 -.002 -.206 -, 202
27 27 .686 . 152 :008 . 696 673
28 28 . 252 . 149 .003 .256 +249
25 A -1.064 176 -.011  -1.082 -1.054
30 30 1.133 . 161 01t 1.155 1.122
ROOT MEAN SQUARE = 2012
30 ITEMS CALTBRATED OKR 196 PERSONS
196 MEASURABLE BERSONS WITH MEAN ABILITY = .22 AND STD. DEV, .38
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THAT 2530 ( ﬂa‘ﬂd"?] 1) 30 ITEMS 4 CHOICES.
4

COMPLETE SCORE EQUIVALENCE TABLE

RAW LOG STANDARD RAW LOG STANDARD
SCORE COUNT ABILITY ERRORS | }SCORE COUNT  ABILITY ERRORS
29 0 3.83 1.06 14 24 -.18 .41
28 0 3.07 .78 13 18 ~.34 .41
27 o 2.58 .66 12 10 | ~-.50 .41
26 0 2.22 .59 11 8 -.67 A2
25 0 1.91 + 54 10 13 -.84 «43
24 1 1.65 .51 9 4 -1.02 A4
23 0 1.41 +48 8 t -1.21 .45
22 3 1.20 45 7 1 -1.42 47
21 5 1.00 +45 6 0 ~1.64 50
20 13 .82 «43 5 0 -1.,30 +53
19 23 .64 A2 4 0 2,19 58
18 22 47 A2 3 0 -2.55 .65
17 20 .30 .41 2 0 -3.02 77
16 28 14 41 1 0 -3.77 1.06

15 23 -.02 +41

PERSON SEPARABILITY INDEX .38 (EQUIVALENT TO KR2O)
30 ITEMS CALIBRATED ON 218 PERSONS

218 MEASURABLE PERGONS WITH MEAN ABILITY = .08 AND STD. DEV, = ,53
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THAT 2530 ¢ néuﬁ 1 ) 30 ITEMS 4 CHOICES.
3
PROCEDURE IS5 UCON
DIFFICULTY SCALE FACTOR 1,06 ABILITY SCALE FACTOR 1.22

NUMBER OF ITERATIONS = 2

SEQUENCE I TEM ITEM STANDARD LAST DIFF PROX  FIRST
NUMBER NAME  DIFFICULITY  ERROR  CHANGE  DIFF  CYCLE
1 1 ~2.318 ,243 -.006 2,407 -2.312
2 2 -.972 158  -.004  -.395 -.368
3 3 /135 . 140 .000 136 .134
3 3 -.529 146 -.002  -.541  -,527
5 5 ~.243 142 -.001  -.285  -.248
6 6 ~.347 143 -.001  -.355  -.346
7 7 -.347 143 -.,001  -.355  -,346
8 8 -, 180 181 -.001  -.195  —.190
9 g -.786 152 -.,003  -.805 -.763
10 10 -, 268 142 -.001 -.275  —.267
1 1 .307 . 141 .001 312 .306
12 12 173 . 140 .001 75172
13 13 1,352 . 166 005 1.387 1,347
14 14 .288 (141 ,001 292 287
15 15 -1.070 .161 ~.004 -1.097 -1.066
16 16 -.591 147 -,002  -.605  -.589
17 17 2,256 .223 006 2,339 2,249
18 18 \561 .144 002 .572  .559
19 19 2,305 227,007 2.391 2.298
20 20 152 .141 ~,001  -.156 -.151
21 21 1,248 . 162 004 1.279  1.243

22 22 .bal . 144 002 +551 «540

N1 nn nne axn Nnre e -
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24 24 -,268 142 -. 001 -, 275 -.267
25 25 - -, 288 » 142 -. 001 -.295  -.287
26 26 1.173 .159 .004 1.202 1,169
27 27 | .135 . 140 .000 . 136 .134
28 28 -1.844 »203 -.006 -1.805 -1.838
29 28 2.162 215 006 2,240 2,156
30 30 -2, 107 £ 224 -.005 -2.183 -2.102
ROOT MEAN SQUARE = .003
30 ITEMS CALIBRATED ON 218 PERSONS
218 MEASURABLE PERSONS WITH MEAN ABILITY = .08 AND STD. DEV, «33



THAT 2531 ¢ néuﬁ 2 ) 30 ITEMS 4 CHOICES.
1

COMPLETE SCORE EQUIVALENCE TABLE

195

RAW LOG STANDARD || RAW LOG  STANDARD
SCORE  COUNT  ABILITY ERRORS ||SCORE  COUNT  ABILITY  ERRORS
29 0 3.57 1.05 14 7 -.15 .39
28 0 2.83 .76 13 1t -,30 .39
27 0 2.38 64 12 11 -, 45 .40
26 1 2.03 .57 11 2 -.61 40
25 1 1.75 .52 10 1 -.77 .41
24 4 1,51 .48 9 1 -.34 VA2
23 12 1.30 .46 8 1 -1.12 L 44
22 9 1,11 .44 7 0 -1.31 .46
21 23 .93 .42 6 2 -1.52 .48
20 24 .76 V41 5 0 -1,75 .51
19 23 .60 .40 4 0 ~2.03 .56
18 19 .44 .40 3 0 -2.36 .63
17 14 .29 .39 2 0 -2.81 .75
16 15 14 .39 1 0 -3.54 1.04
15 15 -.01 .39
PERSON SEPARABILITY INDEX .51 (EQUIVALENT TO KR20)
30 ITEMS CALIBRATED ON 196 PERSONS
196 MEASURABLE PERSONS WITH MEAN ABILITY = .44 AND STD. DEV. = .59



THAT 2531 ( fawn 2 ) 30 ITEMS 4 CHOICES.
3
PROCEDURE 15 UCON
DIFFICULTY SCALE FACTOR 1.07 ABILITY SCALE FACTOR 1.12

NUMBER OF ITERATIONS = 2

196

SEQUENCE ITEN ITEM STANDARD LAST DIFF PROX  FIRST
NUMBER NAME  DIFFICULITY  ERROR  CHANGE  DIFF  CYCLE
1 1 -.333 159  -.001  -.339 -.332
2 2 .193 . 150 .001 198 192
3 3 -1,694 231 -.005 -1.754 -1.689
4 4 .408 . 149 .001 418,407
5 5 -.432 162 -.001  -.481  -.A31
6 6 . 408 . 149 .001 418,407
7 7 -, 807 (161 -.001  ~.415  -.406
8 8 -, 407 J61  -.001  -.415  -.406
9 9 .149 . 150 ,001 53 149
10 10 1,136 . 156 004 1.164 1,132
1 1 .193 . 150 .001 198 192
12 12 -, 483 163 -.002  ~-.494 -.482
13 13 .731 . 150 002 .748 728
14 14 1,330 161 .004  1.364 1,325
15 15 2,217 .202 006 2.295  2.211
16 16 ~.728 72 -.002  -.T45 -.725
17 7 -1.071 188 -.004 -1.101 -1.067
18 18 -, 120 . 154 000 -.121 -.119
19 19 .952 .153 .003 .974 949
20 20 .494 .149 002  .505  .492
21 21 -.097 . 154 000 -.097  -.096
22 22 ,494 . 149 .002 505 .492
23 28 -1.291 201 -.004 ~-1.330 -1.286



24 24 .430 . 149 .001 (440 428
25 25 . 408 . 149 .001 418,407
26 26 .061 .151 ,000 064 061
27 27 -.876 178 -,003  -.898 -.873
28 28 -1.291 .201 -.004 -1.330 -1.286
29 29 -, 458 .163 -,001  -.467 -.456
30 30 .083 .151 .000 .086  ,083
ROOT MEAN SQUARE =  .003
30 ITEMS CALIBRATED ON 196 PERSONS
196 MEASURABLE PERSONS WITH MEAN ABILITY = .44 AND STD. DEV, = .42



198

MATH 2529 ¢ ﬂénﬁ t ) 38 ITEMS 4 CHOICES.
q

COMELETE SCORE EGUIVALENCE TABLE

RAW LOG STANDARD RAW LOG STANDARD
SCORE COUNT  ABILITY ERRORS |{SCORE COUNT ABILITY  ERRORS
a7 0 3.94 1.05 18 13 -.13 .35
36 0 3.20 76 17 16 ~.25 .35
35 0 2.74 .63 16 16 -.38 .35
34 0 2.40 .56 15 17 ~50 .36
a3 0 2.12 51 14 26 -, 62 .36
3z 0 1.89 .48 13 27 -.75 .37
at 0 1.68 .45 12 17 -.89 .37
30 0 1,49 .43 11 17 -1.03 .38
29 0 1,32 .41 10 18 -1.17 .39
28 0 1,16 .40 9 13 -1.33 .41
27 0 1,01 .39 8 8 -1.49 V42
26 0 .87 .38 7 3 -1.68 .44
25 0 .73 .37 6 4 -1.88 V47
24 1 .60 .36 5 0 -2.10 .50
23 it 47 .36 4 0 -2.87 .55
22 1 .35 .36 3 0 ~2.70 .63
21 7 .23 .35 2 0 -3.15 .75
20 5 11 .35 1 0 ~3.88 1.04
19 10 -.01 .35

PERSON SEPARABILITY INDEX .46 (EQUIVALENT TO KR20)
38 ITEMS CALIBRATED ON 224 PERSONS

224 MEASURAELE PERSONS WITH MEAN ABILITY = -.66 AND STD. DEV. = .51



MATH 2529 ( fiann 1 ) 38 ITEMS 4 CHOICES.
1
PROCEDURE 15 UCON
DIFFICULTY SCALE FACTOR 1.06 ABILITY SCALE FACTOR 1.15

NUMBER OF ITERATIONS = 2

1S9

SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX FIRST
NUMBER NAME  DIFFICULITY ERRCR CHANGE DIFF CYCLE
1 1 -.551 .138 -.001 -.568 -.551
2 2 .961 .135 -.001 -.984 -.960
3 3 ., 048 146 » 000 .044 .048
4 4 -.133 142 .000 -.142 -.133
5 5 1,372 .208 001 1.417 1.371
6 6 . 704 ., 168 .001 + 7189 .703
7 7 -.961 + 139 -.001 -.984 -,560
8 8 -2.232 178 -.001 -2.282 -2,230
9 9 1,104 . 189 001 1,136 1.103
10 10 2.550 «342 »002 2.669  2.548
11 11 .+ 153 148 +000 « 152 +153
12 12 - 477 . 138 -.001 -.492 -.476
13 13 -.345 . 139 »000 -.358 -.345
14 14 -.5h33 »138 -.001 -,543  -,532
15 15 .028 . 145 +000 .023 .028
16 16 1.602 . 227 . 002 t.660 1.600
17 17 .028 . 145 »000 .023 .028
18 18 1.763 + 242 +002 1.830 1.761
19 19 -, 402 » 139 .000 -.415  -.401
20 20 A24 + 156 . 000 «429 + 423
21 21 -.364 . 139 +000 -.377 -.364
22 22 «907 +178 .001 +930 +906
23 23 -1.655 153 -.001 -1,695 -1.654



24 24 -+ 551 .138 -.Q001 -.568  ~.,551
25 25 -.0b4 144 000 -.060 -.054
26 25 -.211 <141 Q00 -.221  -.211
27 27 +623 .164 Q01 .6536 »623
28 238 + 546 161 001 «556 + 546
29 29 -.033 . 144 .000 -.040 -.033
30 30 -.542 » 138 -.001 -.8656 -,94%
3l at -, 153 + 142 .000 -.162 -, 153
32 32 -.211 d 141 .000 ~.221 -.211
33 33 —-.755 . 138 -.001 -.775 —-.754
34 34 -1.373 146 -.001  -1.,406 -1.372
a5 35 448 » 157 .Q00 454 . 447
a6 36 -.231 141 . 000 -.241 -.230
a7 a7 +456 « 158 . 000 » 504 + 436
38 38 «330 »153 000 .333 330
ROOT MEAN SQUARE = 001
39 ITEMS CALIBRATED ON 224 PERSONS
224 MEASURABLE PERSONS WITH MEAN ABILITY = -.66 AND STD., DEV. = .35
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BATH 2523 ( nawn 2 ) 88 ITEMS 4 CHOICES.

RAW LOG STANDARD RAW LOG STANDARD
SCORE COUNT ABILITY ERRORS SCORE  COUNT ABILITY ERRORS
37 0 3.88 1.04 18 8 -.13 +35
36 Q 3.15 .75 17 14 -.25 +35
35 0 2.70 .63 16 17 -.37 +35
34 0 2,36 .56 15 14 -.438 +35
33 0 2,09 .51 14 16 -.02 <36
32 0 1.86 + 47 13 17 -.74 .36
31 0 t.65 .45 12 19 -.88 «37
30 0 1.47 .43 it 23 -1.01 .38
29 0 1,30 A1 10 16 -1.16 +39
28 0 1.14 .40 9 11 -1.31 +40
27 0 99 «38 8 15 ~-1.47 +42
26 0 .85 .38 7 5] -1.65 A4
25 1 .12 « 37 6 5 -1.85 + 46
24 ) .59 +36 5 1 -2.07 50
23 2 +46 .36 4 2 -2.,33 .55
22 2 34 .35 3 0 -2.66 . 62
21 1 W22 »35 2 0 -3.10 74
20 2 . 10 +35 1 0 -3.82 1.03
13 5 -.02 .35

PERSON SEPARABILITY INDEX .47 (EQUIVALENT TO KR20) -
38 ITEMS CALIBRATED ON 197 PERSONS

197 MEASURABLE PERSONS WITH MEAN ABILITY = -.80 AND STD. DEV. = .53



MATH 2523 (naNn 2) 38 ITEMS 4 CHOICES.
1

PROGCEDURE I3

DIFFICULTY SCALE FACTOR

UCON

1.06 ABILITY SCALE FACTOR 1.13

202

NUMBER OF ITERATIONS = 2
SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX FIEST
NUMBER NAME DIFFICULTY ERROR CHANGE DIFF CYCLE
1 1 -.258 +152 . 000 -.272 -.258
2 2 -. 714 . 148 -.001 -,738 -.714
3 3 -. 121 » 155 .000 -.130 -,120
4 4 AN 165 000 »288 227
5 B 2.069 313 ,001 2.171 2.068
6 6 . 450 174 .000 +459 «450
ki 7 -.969 . 148 -.001 -.987 -.968
8 8 -1.769 163 000 -1.816 -1.768
g 5 510 177 .000 .521 <510
10 10 1.978 +300 .001 2,073 1.977
11 1t .536 .183 .000 652 «636
12 12 -.144 »155 .000 -.154 -.144
13 13 . 604 181 .000 .619 . 603
14 14 421 173 . 000 +429 421
15 15 ~. 167 .154 .000 -.178  -.167
16 16 1.604 . 257 »002 1.673 1.602
17 17 ~-.213 .153 .000 -.225 -,213
18 18 1.482 244 .001 1.543 1.480
19 19 -, 370 + 150 . 000 -.386 -.370
20 20 +572 .180 .000 .b85 . 572
21 21 281 167 .000 «283 ,280°
22 22 807 192 +000 .831 807
23 23 -1.668 + 160 .000 -1.712 -1.667



e 629

203

24 24 . 148 .000 -.651 -, 629
25 25 -, 544 » 149 000 -.564  -,543
26 26 .098 161 000 -.084 .098
27 27 -.281 »152 000 -,295 -~,281
28 28 .023 . 159 +000 017 023
29 29 ~.565 «148 .000 -.585 -.565
30 30 -.735 . 147 -.001 ~.788  -.735
31 3t -.370 . 150 000 -.386 -.370
32 32 -.653 . 148 .000 -.716 -.693
33 33 ~.798 .+ 147 -.001 -.924 -,798
34 34 -1.249 »151 -.001 -1.284 -1.249
35 35 »572 . 180 » 000 585 «572
36 36 .048 .159 .000 .043 .048
37 37 227 . 165 .000 . 228 « 227
a8 38 -.348 151 .000 -.363  -.348.
ROOT MEAN SQUARE = .001
38 ITEMS CALIBRATED ON 197 PERSONS
197 MEASURABLE PERSONS WITH MEAN ABILITY = -,80 AND STD. DEV. = .37



MATH 2530 ¢ ﬁéuﬁ t ) 38 ITEMS 4 CHOICES,
4

COMPLETE SCORE EQUIVALENCE TABLE

204

RAW LOG  STANDARD || RAW LOG  STANDARD

SCORE  COUNT  ABILITY  ERRORS ||SCORE  COUNT  ABILITY  ERRORS
37 0 3.91 t.04 || 18 4 -, 14 .35
36 0 3.18 75 || 17 9 -, 26 .36
35 0 2.74 .63 || 16 1 -.39 .36
34 0 2,40 .56 || 15 16 -.51 .36
33 0 2.13 51 (1 14 28 -.64 .36
32 0 1.90 47 || 13 22 -.77 .37
31 0 1,69 .45 || 12 30 -.90 .38
30 0 1,51 .43 |1 1t 23 -1.04 .38
29 0 1,34 At oto 20 ~1.19 .39
28 0 1,18 .40 9 23 -1.34 .41
27 0 1,03 .39 8 15 -1.51 .42
26 0 .88 .38 7 9 -1.69 .44
25 1 .74 .37 6 5 -1.88 V47
24 0 .61 .37 5 5 ~2.11 .50
23 0 .48 .36 4 1 ~2,37 .55
22 0 .35 .36 3 0 ~2..69 V62
21 1 .23 .36 2 0 -3.13 74
20 0 .10 .36 1 0 -3.85 1.03
19 2 -.02 .35

PERSON SEPARABILITY INDEX

38 ITEMS CALIBRATED ON

224 MEASURAELE PERSONS WITH MEAN ABILITY = -.96 AND STD.

.29

224 PERSONS

(EQUIVALENT TO KRZ20)

DEV.

= .46



MATH 2530 ¢ ﬂéu% 1) 38 ITEMS 4 CHOICES.
PROCEDURE IS UCON
DIFFICULTY SCALE FACTOR 1.05 ABILITY SCALE FACTOR 1.15

KUMBER OF ITERATIONS = 2

205

SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX FIRST
NUMBER NAME DIFFICULTY ERROR CHANGE DIFF CYCLE
1 1 -.227 + 146 .000 -.241  ~-.226
2 2 -1.135 .138 .000 -1.,170 -1.135
3 3 -.543 . 140 .000 -.565 -.543
4 4 ~. 164 147 . 000 -.176  -.164
5 5 1.4350 242 ,001 1.488 1.429
6 6 .380 . 167 . 000 +386 »380
7 7 -.842 137 .000 -.870 -.841
8 8 -1.135 .138 000 -1.,170 -1.136
9 9 -.268 . 145 .000 -.283  -.207
10 10 -.768 .138 .000 -.795 -.768
11 11 -1.360 . 140 .000 -1.389 -1.358
12 12 -.842 . 137 .000 -.870 -.341
13 13 . 750 .138 .000 -.776  -.748
14 14 -.034 151 . 000 -.042 -.034
15 15 -1,062 . 137 .000 -1.095 -1.06!
16 16 +463 171 .000 +473 .463
17 17 1.374 . 236 .001 1.429 1.374
18 18 -1.154 .138 000 -1.189 ~1.153
18 13 -.712 .138 +000 -.738 -.712
20 20 1.549 . 254 .001 1.615 1.549
21 21 1.270 . 226 .000 1.319  1.270
22 22 1.430 242 .001 1.488 1.429
23 23 056 +154 .000 .051 .056
24 24 + 249 161 .000 + 251 . 249
25 25 ,643 .181 .000 .661 . 643



206

24 24 249 . 161 000 . 251 + 249
25 25 643 181 Q00 + 661 543
26 26 -,933 « 137 .000 -.964 -.933
PA 27 2.007 311 »001 2.100 2.006
28 48 ~-.308 . 144 . 000 -.3258  -.308
25 29 776 . 189 . 000 +800 776
30 30 +353 166 » 000 .359 +353
3t 31 1.221 « 222 .000 1.268 1.221
32 a2 811 191 .000 +836 .81t
33 33 »080 » 155 . 000 .075 Q78
34 34 -1.117 .138 000 -1.151 -1.117
35 35 151 157 + 000 » 148 . 150
36 36 » 249 . 161 +000 . 251 « 248
37 37 127 156 000 124 . 126
38 38 -1.265 .139 .000  -1.302 -1,265
oy
ROOT MEAN SQUARE = .000

38 ITEMS CALIBRATED ON

224 PERSONS

224 MEASURABLE PERSONS WITH MEAN ABILITY = -,96 AND 37D. DEV. = .2
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MATH 2531 ¢ nawn 2 ) 38 ITEMS 4 CHOICES.
3

COMPLETE SCORE EQUIVALENCE TABLE

RAW LOG  STANDARD ||RAW LOG STANDATD
SCORE  COUNT  ABILITY  ERRORS ||SCORE  COUNT  ABILITY  ERRORS
37 0 3,75 1.03 {{ 18 10 - 11 .34
36 0 3.03 74 4 17 7 -.22 .34
35 0 2..59 .62 || 16 17 -, 34 .35
34 0 2,27 .55 || 15 14 -.46 .35
33 0 2.0t .50 14 24 ~.58 .35
32 0 1.79 .46 || 13 21 ~,70 .36
a1 0 1.59 A4 | 12 20 ~.83 .37
30 0 1,42 A2 01 17 ~.96 .38
29 1 1.26 40 {10 1 -1.10 .39
28 0 1.11 .39 9 5 -1.25 .40
27 0 .97 .37 8 6 -1.42 .42
26 1 .83 .37 7 7 -1.59 Y
25 0 71 .36 6 7 -1.79 .46
24 1 .58 .35 5 0 -2,01 .50
23 2 .46 .35 4 2 2,28 .55
22 3 .35 .35 3 0 ~2.,60 .62
21 10 .23 V34 2 0 -3.05 .75
20 3 12 .34 1 0 -3.77 1,03
19 8 .00 .34

PERSON SEPARABILITY INDEX .57 (EQUIVALENT TO KRZ20)
38 ITEMS CALIBRATED ON 197 PERSONS

197 MEASURAELE PERSONS WITH MEAN ABILITY = -.63 AND STD. DEV. = .57



MATH 2531 ( ﬂéu% 2 ) 38 ITEMS 4 CHOICES.
3

PROCEDUKE I3

UCON

DIFFICULTY SCALE FACTOR 1,07 ABILITY SCALE FACTOR 1.09

208

NUMBER OF ITERATIONS = 2
SEQUENCE ITEM ITEM STANDARD LAST DIFF PROX  FIRST
NUMBER NAME  DIFFICULTY ERROR  CHANGE  DIFF  CYCLE
1 1 .038 .155 .000 035 .038
2 2 -1,187 . 153 -,002  ~1.216 ~-1,185
3 3 -,321 .149 000 -.332  -.321
4 3 -.055 .153 ,000  -.059 -.055
5 5 .061 .156 ,000 060  .061
6 6 . 109 (157 .000 108 109
7 7 -, 429 .148 ~,001  -.442  -,423
8 8 -, 278 . 150 000 -.288 .27
9 9 ~2,057 .182 -.003  -2.111 -2.054
10 10 ~1.030 . 150 -.002 -1.056 -1.029
1 1 ,924 . 189 ,002 952,922
12 12 -, 190 . 151 ,000  -.198  -.185
13 13 -, 408 143 -.001  -.420  —.407
14 14 .038 . 155 .000 .035  .038
15 15 -.429 ,148 -,001  -.442  -,429
16 16 ,231 . 160 .000 234,230
17 17 . 606 . 173 .00t 622 .60S
18 18 . 758 . 180 .001 780 757
19 19 . 643 . 148 ~,001  -.660 -.642
20 20 1,796 ,257 002 1.874 1,794
21 21 V157 .158 .000 158 L 157
22 22 — 472 . 148 -.001  -.486 —.471
23 23 -1.446 . 159 ~.002 ~1.444

-1.481



24 24 306 . 162 .000 312 306
25 25 .181 . 159 000,183 .181
26 26 - 145 152 000 -.152  -.145
27 27 411 . 166 .001 420 410
28 28 .157 . 158 000 .158 157
29 29 - 408 (189 -.001  -.420  .407
30 30 .332 163 .001 ,338 332
31 31 - 167 .151 000 -.175  -.167
32 32 855 . 185 .001 .881  .854
33 33 1,673 .245 002 1,743 1.671
34 34 384 . 165 .00t .392 384
35 35 520 V170 .001 533,520
26 36 .281 .161 .000  .285  .280
37 37 ~. 145 152 000 -.152 -, 145
28 28 ~.,009 .154 000 -.012  -.003
ROOT MEAN SQUARE =  .001

38 ITEMS CALIBRATED ON

197 MEASURABLE PERSONS WITH MEAN ABILITY = -.63 AND

197 PERSONS

STD. DEV. = .43
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The objective of the research was to study the progress of
academic acheivement in the skill subject area (mathematics and Thai
language ) of Prathom VI pupils who completed the Primary Curriculum B.E.
2521 (1978) during the three academic years (1986 - 1988) by using the
Rasch model eguating. The samples for studying the progress of academic
achivement in the skill subject area were 1454 Prathom VI pupils who
completed the Primary Curriculum B.E. 2521, from 4 out of the 7 districts
in Pratoomthani Province. The two common person groups for studying the
constant value of true score eguating were 581 pupils simply choosed at
random from other Prathom VI pupils who completed primary education in
the 1989 academic year. Each group took the two tests ; the 1986 test
and either 1987 or the 1988 test.

The researcher used the constant value as the linear equation
to transform the estimated parameter ability of the 1987 and 1988 tests
to be the éame scale based on that of the 1986 tests. The true scores
of various tests were estimated by using Rasch model. After that, the
true scores of the tests in the three academic years were directly

compared.

The result of the study on the same raw-score from different tests
was that they‘had true scores differed, the most difference of the true
score in Thai subject was 3.8, and the most difference of the true score
in mathematics was 6.3. The cut—off true score in each of the three
5cademic year is different. The cut-off true score in Thai language

during the 1986 — 1988 academic year was 15, 18 and 14 respectively,



and that of mafhematics was 19, 24 and 18 respectively. Therfore, the

study on the academic acheivement, the progress of academic acheivement
and the percentage of pupils who had reached the satisfactory level in

each academic true-score equating were different.

From the study on the progress of academic acheivement in the
skill subject area, it was found that the majority of pupils' academic
acheivement in Thai Subject had reached the satisfactory level and it was
progressed in each academic year. Regarding to academic acheivement in
mathematics, the majority of pupils' acheivement had not reached the
satisfactory level. That in the two academic years was however than
that of the 1986 academic year. Although the mathematics academic
acheivement of the 1988 academic year was decreased from that of the 1987
academic year, it was still a little higher than that of the 1986 academic
year. It was found that increasing and decreasing of academic acheivement
in the skill subject area was significantly differed from the previous
academic year at .01 level.

In comparing percentage of pupils who had reached the satisfactory
level before and after equating the true scores, it was found that there
was statistically significant at .01 level, e.g., in the 1987 academic
year, 10 percent of pupils in the Thai language and 20 percent of pupils
in the mathematics who should have passed the test had not passed the
test ; in the 1988 academic year 7 percent of pupils in the Thai language
and 5 percent of pupils in the mathematics subject who should not have

passed the test has passed the test,
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