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The Sample Size Effect on Determining the Question
Bank Items

Ziad Elabdullah
College of Education/ Gaziantep University/ Turkey

Abstract

The study examined the effect of changing the sample size on the scoring of the item bank using
the partial credit model (PCM), by using the test reference test designed by the researcher, and the item
bank was estimated through using three different size samples (1000, 800, 400), Each time, two images
were re-equated for two tests (easy and difficult) to obtain estimates of the item’s difficulty, and in the end,
The results showed that the best scoring for the items corresponded to the sample size (1000) where the
proportion of inappropriate items was (5.1%), when the sample decreased to (800), which is less than the
ratio when the sample size decreased from (800) to (400) where it increased The ratio of inappropriate
items to (8.5%) of the total number of items, indicating an increase in the quality of the scoring by
increasing the sample size, and the study recommended that the sample size used should not be less than
(1000) when using polytomous models.

Keywards: Item Response Theory, Item Bank, Sample Size, Partial Credit Model, Polytomous Models.
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HEIR
(N=800) i) paa Ladie o2 jal) g & idial) Craagpalll Gue VAN 5 (39080 (6) Jgaad
e i) .
N S| & e | e .
3elaay) | 3¢ Lany) gl b““ O @A & Jaad Al soal| il @J. il | Jedetl
T MNSQ | ~ Culladd) | a7 bugia |77 . & il
Jha
-1.00 | 0.95 on | 1.010 | 0.614 | 0.030 | 1.188 [0.980| 0.574 0359 | dé6 1
0.70 1.04 off | 0.510 | 0.643 | 0.030 | 1.407 |0.480| 0.764 0549 | d8 2
-0.90 | 0.96 on | 0950 | 0.231 | 0.030 | 0.120 |0.920| -0.111 -0326 | d9 3
0.10 1.00 on | 0940 | 0.648 | 0.030 | 1.667 |0910| 1.019 0.804 | d10 4
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-0.20 0.97 off | 0530 | 1207 | 0.030 | 3.103 [0.500 1.896 1.681 | d12

-0.90 0.95 on | 0910 | 0.726 | 0.030 1531 [0.880 0.805 0.590 | d18

0.10 1.00 on | 0510 | 0220 | 0.030 | 0.116 |0.480| -0.104 -0319 | d34

5
6
-0.40 0.98 on 1.510 | 0.632 | 0.030 1.399 [1.480 0.767 0.552 | d28 7
8
9

1.00 1.06 on | 0460 | -0.088 | 0.030 | 0.018 |0.430 0.106 -0.109 | d 38

0.50 1.03 off | 0.170 | 1.284 | 0.030 1.123  [0.140| -0.161 -0.376 | d42 10

0.60 1.03 on | 0960 | 0.791 | 0.030 1.051 [0.930 0.260 0.045 | d46 11

0.30 1.02 on | 0410 | 0202 | 0.020 | 0.064 |0.390| -0.138 -0.353 | d49 12

0.20 1.01 on 1430 | 1410 | 0.020 1.003 [1.410| -0.407 -0.622 | d 50 13

1.20 1.08 off | 1.000 | 1.777 | 0.020 | 0.978 0.980| -0.799 -1.014 | d54 14

-2.20 0.91 on | 0980 | 0.891 | 0.020 1.060 | 0.960 0.169 -0.046 | d 55 15

0.50 1.04 on | 0370 | -0.195 | 0.020 | 0.177 |0.350 0.372 0.157 | d 56 16

0.20 1.01 on 1.130 | 1.039 | 0.020 1.225 |1.110 0.186 -0.029 | d 57 17

0.40 1.03 off | 0410 | 1.718 | 0.020 1.232 [0.390| -0.486 -0.701 | d59 18

-0.30 0.68 on 1.390 | 0.668 | 0.020 | 0.146 |1.370| -0.522 -0.737 | d 63 19

1.50 1.11 off | 0390 | 1.041 | 0.020 | 0911 |0.370] -0.130 -0.345 | d 65 20

0.30 1.02 off | 0.170 | 2529 | 0.020 1.800 [0.150| -0.729 -0.944 | d 66 21

1.40 1.10 on | 2216 | 1200 | 0.220 1.051 [1.996| -0.149 -0.364 | d69 22

-0.10 1.01 on | 0990 | -0.394 | 0.030 | 0.185 [0.960 0.579 0364 | mS 23

0.15 1.01 on 1.010 | 0.004 | 0.030 | 0.776 [0.980 0.772 0557 | m7 24

0.10 1.01 on 1.004 | -0.309 | 0.030 | 0.773 10.974 1.082 0.867 | m11 25

-1.45 0.92 on | 0.160 | -0.349 | 0.030 | 0.193 [0.130 0.542 0327 | m30 26

0.05 1.00 on | 0.140 | -0.448 | 0.030 | 0.212 |0.110 0.660 0.445 | m 32 27

0.30 1.02 on | 0.501 | -0.589 | 0.030 | -0.010 |0.471 0.579 0364 | m43 28

0.55 1.04 on | 0.150 | -0.957 | 0.030 | -0.021 |0.120 0.936 0.721 | m45 29

0.35 1.05 on | 0.140 | -0.294 | 0.020 | 0.749 [0.120 1.043 0.828 | mS51 30

0.00 1.00 on | 0578 | -0.166 | 0.020 | 0.500 |0.558 0.666 0451 | m 52 31

0.75 1.05 on | 0.154 | 0.086 | 0.020 | 0.327 [0.134 0.241 0.026 | m 58 32

-0.25 0.96 on | 0429 | 0079 | 0.020 | 0.595 [0.409 0.516 0.301 | m 60 33

-0.10 0.99 on | 0583 | 0.126 | 0.020 | 0.797 ]0.563 0.671 0.456 | m 62 34

-0.05 0.99 on | 0.500 | 0.198 | 0.020 | 0.786 |0.480 0.588 0373 | m 64 35

-0.15 1.01 on | 0396 | -0.031 | 0.020 | 0.453 [0.376 0.484 0.269 | m67 36

0.30 1.03 on 1.008 | 0.244 | 0.020 | 0.520 |0.988 0.276 0.061 | m 68 37

-0.20 0.97 off | -0.900 | -0.803 | 0.030 | -2.008 |-0.930] -1.205 -1420 | e3 38

0.10 1.01 on | 0.550 | -0.681 | 0.030 | -1.267 |0.520| -0.586 -0.801 e4 39

0.10 1.01 on | 0.560 | -0.836 | 0.030 | -1.869 |0.530| -1.033 -1.248 | el3 40

0.30 1.02 on | 0540 | -0.917 | 0.030 | -0.945 |0.510] -0.028 -0243 | el4 41

2.60 1.14 on | 0.550 | -0.571 | 0.030 | -1.176 |0.520| -0.605 -0.820 | elS 42

0.00 0.99 off | -0.510] -0.361 | 0.030 | -2.648 |-0.540| -2.287 -2.502 | el6 43

-0.30 0.95 on | 0970 | -0.602 | 0.030 | -2.218 |0.940| -1.616 -1.831 | el7 44

-0.60 0.93 on | 0560 | -0.786 | 0.030 | -1.840 |0.530| -1.054 -1.269 | e19 45

-0.10 0.95 on | 0980 | 0.040 | 0.030 | -2.960 |0.950| -3.000 -3.215 | e20 46
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0.10 1.01 on | 0560 | -0.776 | 0.030 | -1.945 |0.530| -1.169 -1.384 | e21 47

0.20 1.01 off | -0920| -0916 | 0.030 | -0413 [-0.950] 0.503 0.288 | e24 48

0.00 1.00 on | 0.550 | -0.489 | 0.030 | -0.907 |0.520| -0.418 -0.633 | e25 49

-0.20 0.97 on | 0.560 | -0.625 | 0.030 | -2.024 |0.530| -1.399 -1.614 | e26 50

-0.20 0.99 on | 0.540 | -0.907 | 0.030 | -1.019 |0.510| -0.112 -0.327 | e33 51

-0.10 0.99 on | -0961 | -0981 | 0.030 | -1.042 |-0991| -0.061 -0.276 | e35 52

-0.60 0.96 on | 0490 | -0.896 | 0.030 | -0.443 |0.460 0.453 0238 | e39 53

0.40 1.03 off | -0.840 | -0.744 | 0.030 | -0.857 |-0.870] -0.113 -0.328 | e40 54

0.10 1.01 on |-0930| -1.022 | 0.030 | -0.203 |-0960| 0.819 0.604 | e4dl 55

1.00 1.07 on | 0.500 | -0.887 | 0.030 | -0.792 10470 0.095 -0.120 | e44 56

-0.70 0.94 on | 0490 | -0.863 | 0.030 | -0.838 |0.460 0.025 -0.190 | e47 57

0.90 1.12 on | 0530 | -0.782 | 0.030 | -1.529 |0.500| -0.747 -0.962 | e48 58

0.30 1.02 on | 0.440 | -0.996 | 0.020 | -0.286 |0.420 0.710 0495 | eS3 59

0.000 0.000 0.000 -0.215 Jau gial)

oe Al Aadlal e clajiall e of axi T s MNSQ iibaay) dasdlars 5aY) Jsoall o

Gl jie e (%5.1) 4issle JS55 (635 555 15) AB Y @lsd as lajie (3) & Alad dddee
a8 ciaal A el e W LAl pde Lanie (S o (g (%5) e 1o A8 R a5 i
Ay il o jie e (18.6) dismile S5 — pilall 3 seally dawim g 3350 (11) gl 288 Gaayyxil o
b Uil (e Gl Ay ol S (e Bamall 5 (%25) Apmill o iaal LessS A e A L
A (X) Jemdl sy cila j Gulie e (Y) qomall JLaa¥) s Allas ge gl il ¢l jie gy
A(N=800) aiiaddl Lisal ana S Jla 3 Gllig 4 50 pa 8 Saad
:(400) L) axa Jal ¢ .3

O3S Gy 38 (400) ) Aal) aaad (i ae Gaw Ll dggliie &l shad 5 5lad) 028 b aiii
ool Adlal) Llae &35 5 €258 (200) e (Y) Domall 25l 5 ) saall 5 (X) Al &y L) 5 gual
oo Al J aaly il didlie o Al s gl (i )laa¥) (8 ) saall DS o il sl e
rlld mam gy V) (7)Jsandl 5 chadinall aiil) CilSaay an yall g il

(N=400) il ana Ladic 2 el g & i) Guagail ca CYA 9 3980 (7) Jgaad

aya " bl | omost | Wil [ "
Prlasilidslasyll E2 ST | Lol |eswd| agia | i | Judaa
T |MNSQ| = | cullail) | cpmpam| “ i [

-1.20 | 092 | off | 0.720 | 0.899 | 0.030 1.188 0.690 0289 [0351] d6
0.70 | 1.05 on | 0.780 | 0.720 | 0.030 1.407 0.750 0.687 |0.749| d&
0.00 | 1.00 | on |0.920] 0.859 | 0.030 0.120 0.890 | -0.739 |-0.677| d9
020 | 1.02 | on | 0420 ] 0416 | 0.030 1.667 0.390 1.251 1313 | d 10

(W (N | =
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-0.70 | 0.89 | off | 0.770 | 0.997 | 0.030 3.103 0.740 2106 [2.168 | d 12

-020 | 099 | on |0.980 | 0.835 | 0.030 1.531 0.950 0.696 |0.758 | d 18

-0.10 | 099 | on |0.720 | 0.600 | 0.030 0.116 0.690 | -0484 |-0422| d34

5
6
-0.70 | 095 | off | 0.730 | 0.869 | 0.030 1.399 0.700 0.530 0592 | d28 7
8
9

120 | 1.11 off | 0.660 | 0.742 | 0.030 0.018 0.630 | -0.724 |-0.662| d38

0.10 | 1.01 off 10.670 | 0.716 | 0.030 1.123 0.640 0407 0469 | d42 10

0.50 | 1.04 | on |0.660 | 0.588 | 0.030 1.051 0.630 0463 |0.525| d46 11

040 | 1.03 | off | 0.190 | 0.837 | 0.020 0.064 0.170 | -0.773 |-0.711| d 49 12

0.60 | 1.05 on | 0.640 | 0.564 | 0.020 1.003 0.620 0439 [0.501 | d50 13

090 | 1.08 | off | 0.081 | 0.729 | 0.020 0.978 0.061 0249 [0311| d54 14

-0.80 | 091 off | 0.140 | 0.847 | 0.020 1.060 0.120 0213 [0.275| d55 15

240 | 1.14 | off | 0.070 | 0.610 | 0.020 0.177 0.050 | -0433 |-0371| d56 16

0.60 | 1.06 | on |0.860 | 0.633 | 0.020 1.225 0.840 0592 |0.654 | d57 17

130 | 2.14 | off | 0.590 | 0.610 | 0.020 1.232 0.570 0.622 | 0.684 | d59 18

-1.20 | 059 | on | 0.950 | 0.859 | 0.020 0.146 0.930 | -0.713 |-0.651| d 63 19

130 | 1.13 on | 0.850 | 0.750 | 0.020 0.911 0.830 0.161 0223 | d65 | 20

030 | 1.03 | off | 0.610 | 0.639 | 0.020 1.800 0.590 1.161 1223 ] d66 | 21

0.70 | 1.07 | off | 0.491 | 0.837 | 0.220 1.051 0.271 0214 (0276 | d69 | 22

0.10 | 1.01 on | 0.307 | -0.061 | 0.030 0.185 0.277 0246 |0308| m5 23

095 | 1.055| on | 0420 ] 0417 | 0.030 0.776 0.390 0359 0421 | m7 24

-0.10 | 0.995 | on | 0.868 | -0.034 | 0.030 0.773 0.838 0.807 0869 | mll | 25

-1.90 | 089 | on |0.323 | -0.069 | 0.030 0.193 0.293 0262 |0324 | m30 | 26

-0.15 | 099 | on | 0.317|-0.044 | 0.030 0.212 0.287 0256 |0318 | m32 | 27

020 | 1.015 | off |-0.043| 0.094 | 0.030 -0.010 |-0.073 | -0.104 |-0.042| m43 | 28

035 | 1.035 | off |-0.041| 0.081 | 0.030 -0.021 | -0071| -0.102 |-0.040| m45 | 29

0.15 102 | on |0.631 ] 0.169 | 0.020 0.749 0.611 0580 |0.642 | m51 | 30

-0.15 | 098 on | 0522 | 0.029 | 0.020 0.500 0.502 0.471 0533 | m52 | 31

0.95 109 | on | 0352 0.026 | 0.020 0.327 0.332 0.301 0363 | m58 | 32

-0.30 | 097 on | 0.561 | 0.085 | 0.020 0.595 0.541 0510 | 0572 | m60 | 33

-0.70 | 093 on | 0.956 | -0.108 | 0.020 0.797 0.936 0905 |0967 | m62 | 34

-0.25 | 097 on | 0.750 | 0.087 | 0.020 0.786 0.730 0.699 |0.761 | m64 | 35

020 | 1.02 | on |0.409] 0.095 | 0.020 0.453 0.389 0358 |0420 | m67 | 36

-0.10 | 099 | on | 0.562 | 0.009 | 0.020 0.520 0.542 0.511 0573 | m68 | 37

-040 | 093 on | 0.120 | -0.658 | 0.030 -2.008 0.090 | -1.350 |-1.288| e3 38

0.10 | 1.01 on | 0.160 | -0.298 | 0.030 -1.267 0.130 | -0.969 |[-0907| e4 39

020 | 1.02 | on |0.140 | -0.796 | 0.030 -1.869 0.110 | -1.073 |-1.011] e13 40

-0.30 | 097 on | 0.140 | -0.745 | 0.030 -0.945 0.110 | -0.200 |-0.138] e14 | 41

090 | 1.11 on | 0.160 | -0.260 | 0.030 -1.176 0.130 | -0916 |[-0.854| el5 42

030 | 1.06 | on |0.200 | -0.008 | 0.030 -2.648 0.170 | -2.640 |-2.578| el6 | 43

-0.20 | 094 on | 0.180 | -0.424 | 0.030 -2.218 0.150 -1.794 |-1.732| e 17 44

-070 | 09 on | 0.170 | -0.576 | 0.030 -1.840 0.140 | -1.264 |-1.202] e19 | 45

0.30 | 1.06 on |0.210 | -5.342 | 0.030 -2.960 0.180 2.382 2444 | 20 46
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0.50 | 1.08 on | 0.170 | -3.280 | 0.030 -1.945 0.140 1.335 1397 | e21 47
-0.30 | 098 | off | 0.130 | 0.171 | 0.030 -0.413 0.100 | -0.584 |-0.522] e24 | 48
0.60 | 1.06 | on |0.150|-0.304 | 0.030 -0.907 0.120 | -0.603 |[-0.541] e25 49
0.00 | 0.68 on | 0.190 | -0.051 | 0.030 -2.024 0.160 | -1.973 |-1911| e26 50
0.10 | 1.01 on | 0.150 | -0.544 | 0.030 -1.019 0.120 | -0475 |-0413| e33 51
-1.00 | 092 | on | 0.140 | -0.891 | 0.030 -1.042 0.110 | -0.151 |[-0.089] e35 52
-240 | 0.88 on | 0.180 | -0.112 | 0.030 -0.443 0.150 | -0.331 |-0.269| e39 53
0.50 | 1.05 on | 0.190 | -0.566 | 0.030 -0.857 0.160 | -0.291 |-0.229| e40 54
0.60 | 1.05 | off |0.170 | 0.333 | 0.030 -0.203 0.140 | -0.536 |-0474| e4l 55
120 | 1.11 on | 0.190 | -1.849 | 0.030 -0.792 0.160 1.057 1.119 | e44 56
020 | 1.02 | on |0.180]-0.634 | 0.030 -0.838 0.150 | -0.204 |-0.142| e47 57
020 | 1.04 | on |0.740 ] -0.363 | 0.030 -1.529 0.710 | -1.166 |[-1.104| e48 58
-0.30 | 097 | off | 0.140 | 0.217 | 0.020 -0.286 0.120 | -0.503 |-0.441] e33 59
-0.001 0.000 0.000 [ 0.062 Jows gidll

Al LDl e clajid) ae (o 33 T 3 MNSQ e JS af daadlays 5aY) Jaall (e
(%8.5) 4isuila U5 (63559 556 539 526) BV gy oy clajia (5) b el ddee e
O At n B8 ol Al il e Ll (%5) (e Sl LS Auia g pe st b s ecli) S sia (e
25l Gla i e (%29) wiile S35 — jalall 3 saall daim sa = 33400 (17) ad 288 cpagy i)
o 208 (S I Ay . il lSaa (e sl 5 (%25) Gl (a ST L oS sy s L
(X) Jemdl gl s 53 Gl e (Y) sl LY Gl o Alilas G gl clidl <l jie gy
oSa 5,1 dagil e Tildic) s L (N=400) sl Ziml aas oIS Jla 8l 5 5a g 48 cioa]
a0 e e bl A iy i3 jial & il gyl o) s gl Al yall e ) J3la) e sy
A1 e pliyy Aeddiual Aiml aas Clal Galing (X) dend JLaa¥) Gubie e (Y) carall LaaY)
e o o e 58 Jualie o ABGY) ey S jhe i Alee Sl Y A Al a0 b i
Juadl 4oz ol 5 Al o JieY) aaall 48 jeal s Adl 35N ) seall Aldes die @lld5 Al
tJal (8) Jsaally lggle lilas il (adli Sad ALY ey ¢yl (San gy 58
Ud) paa it aie 458 sl (g9l AaDlad pie cud ida gy (8) e
N=400 | N=800 | N=1000 L aaa

%8.5 | %51 | %33 | Aesdall pxe Ly

%29 | %I18.6 | %8.2 | iymsal sl ds
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