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Development of Scientific Literacy Test by Applying Multidimensional Item
Response Models
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(Multidimensional Item Response Theory Model)

Abstract

This study aimed to 1) to develop science literacy test by using Multidimensional Item Response Models
and 2) to examine the quality of science literacy test by using Multidimensional ltem Response Models. The sample
were 2,000 of Matthayomsuksa 3 students in the second semester, 2015 academic year, by Multistage Random
Sampling. There are 4 dimensions of science literacy: context dimension, competency dimension, knowledge, and
attitude dimension. The instrument was multiple 4 choices test for analyzing parameter estimation. The Confirmatory
Factor Analysis and Multidimensional 2-Parameter Normal Ogive Model by NOHARM program were used in data
analysis. The study found that 77 item of the test have, the MDIFF at -4.47009 to 2.665555, the MDISC at 0.146
to 2.721

Keywords: Scientific literacy, Scientific literacy Item, Multidimensional Item Response Theory Model
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Item a1l a2 a3 d Mdisc Mdiff Item al a2 a3 D Mdisc Mdiff
1 0.381 0.392 0 -0.786 0.547 -1.438 44 0.496 -0.092 0 0.09 0.504 0.178
2 0.749 0.393 0 -0.176 0.846 -0.208 45 1.013 0.111 0 0.462 1.020 0.453
3 0.503 0.475 0 -0.274 0.692 -0.396 46 1.159 0.37 0.038 0.222 1.217 0.182
4 0.840 0.57 0 0.305 1.016 0.300 47 1.562 0.679 0 -0.045 1.703 -0.026
5 0.461 -0.713 0 0.105 0.480 0.219 48 1.931 0.801 0 0.09 2.091 0.043
6 1.045 0.126 0 0.49 1.053 0.466 49 1.33 0.735 -0.077 0.222 1.522 0.146
7 1.691 0.444 0 0.217 1.749 0.124 50 1.255 0.167 0.131 0.233 1.273 0.183
8 1.691 0.778 0 -0.025 1.861 -0.013 51 0.645 0.754 -0.159 -0.473 1.005 -0.471
9 1.878 0.768 0 0.105 2.029 0.052 52 0.543 0.359 0 -0.027 0.651 -0.318
10 1.327 0.751 0 0.217 1.525 0.142 53 1.765 1.135 0 -0.01 2.098 -0.005
1 1.297 0.213 0 0.233 1.314 0.177 54 0.598 0.269 0 -0.364 0.656 -0.555
12 0.442 0.571 0 -0.49 0.722 -0.679 55 1.013 0.63 0 -0.207 0.871 -0.238
13 0.56 0.339 0 -0.238 0.655 -0.364 56 0.496 0.435 0 -0.253 0.673 -0.376
14 1.95 1.379 0 0.01 2.388 0.004 57 0.831 0.727 0 -0.027 1.1044 -0.187
15 0.577 0.201 0 -0.385 0.611 -0.630 58 0.189 -0.02 0 -0.595 0.190 -3.131
16 0.614 0.64 0 -0.248 0.887 -0.279 59 0.436 0.546 0 -0.233 0.699 -0.333
17 0.578 0.483 0 -0.207 0.753 -0.275 60 0.695 0.743 0 -0.7 1.017 -0.688
18 0.811 0.561 0 -0.311 0.986 -0.315 61 0.504 0.538 0 -0.548 0.737 -0.743
19 0.242 -0.012 0 -0.577 0.242 -2.381 62 0.597 0.517 0 -0.253 0.789 -0.320
20 0.534 0.512 0 -0.217 0.740 -0.293 63 0.439 0.349 0 -0.507 0.561 -0.904
19 0.242 -0.012 0 -0.577 0.242 -2.381 62 0.597 0.517 0 -0.253 0.789 -0.320
20 0.534 0.512 0 -0.217 0.740 -0.293 63 0.439 0.349 0 -0.507 0.561 -0.904
21 0.693 0.643 0 -0.713 0.945 0.945 64 0.216 0.311 0 -0.217 0.379 -0.573
22 0.769 0.624 0 -0.121 0.990 0.990 65 0.461 0.638 0 -0.0.25 0.787 -0.321
23 0.697 0.495 0 -0.407 0.855 0.855 66 0.891 0.994 0 -0.146 1.335 -0.109
24 0.572 0.478 0 -0.496 0.745 0.745 67 0.268 0.263 0 -0.148 0.375 -1.113
25 0.97 0.999 0 -0.141 1.392 1.392 68 0.353 0.321 0 -0.316 0.477 -0.662
26 0.306 0.397 0 -0.429 0.501 0.501 69 0.04 0.206 0 -0.938 0.210 -4.470
27 0.391 0.27 0 -0.295 0.475 0.475 70 0.326 0.208 0 -0.264 0.387 -0.683
28 0.136 0.3 0 0.878 0.329 0.329 71 0.268 0.139 0 -0.595 0.302 -1.971
29 0.316 0.236 0 -0.274 0.394 0.394 72 0.816 0.784 0 -0.3 1.132 -0.265
30 0.277 0.15 0 -0.595 0.315 0.315 73 0.396 0.305 0 -0.07 0.499 -0.140
31 0.471 0.462 0.323 -0.295 0.735 0.735 74 0.48 0.408 0 -0.418 0.630 -0.664
32 0.42 0.312 0 -0.100 0.523 0.523 75 -2.198 111.192 2.738 -0.3 102.997 -0.003
33 0.458 0.464 0 -0.401 0.653 0.653 76 0.363 0.389 0 -0.726 0.532 -1.365
34 0.318 0.289 0 -0.519 0.430 0.430 77 0.297 0.312 0 -0.601 0.431 -1.395
35 0.506 0.588 0 -0.656 0.776 0.776 78 1.013 1052 0 -0.637 1.827 -0.348
36 0.943 1.048 0 -0.637 1.410 1.410 79 0.021 0.126 0 -0.571 0.128 -4.474
37 0.064 0.131 0 -0.577 0.146 0.146 80 1.276 1.456 0 -0.126 1.936 -0.065
38 1.237 1.178 0 -0.181 1.709 1.709 81 1.575 2.219 0 -0.233 2.721 -0.086
39 1.137 1.275 0 -0.274 1.708 1.708 82 0.362 0.415 0 -0.7 0.551 -1.271
40 0.381 0.4 0 -0.726 0.552 0.552 83 1.463 2.151 0 -0.197 2.601 -0.075
41 0.694 0.35 0 -0.181 0.777 0.777 84 0.251 0.208 0 -0.559 0.326 -1.715

42 0.511 0.483 0 -0.32 0.703 0.703 85 0.391 0.383 0 -0.337 0.54733 -0.61572

43 0.791 0.525 0 -0.321 0.949 0.949

Mean 0.4456 0.662 1.179 -0.262 2.125 -0.577
S.D. 2.505 1.229 10.846 0.3209 11.087 1.003
Minimum -2.198 -0.713 -0.159 -0.938 0.128 -4.474
Maximum 1.950 111.192 2.738 0.462 2721 0.453

* g A1 wnia a1 (@) adrmwaduwniia A 2 (@) fYAAAUIANNINNLLLNY I8 (d), Adwduwnuuuwwa@

(Multidimensional Discrimination: MDISC) LLa:@i’lﬂ’a’manLuuw@ﬁﬁ (Multidimensional Difficulty: MDIFF)
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