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14 39.45 25.22 14.98 11.38 8.96
15 3691 26.73 15.41 11.72 9.22
16 11.35 16.98 46.19 14.74 10.74
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18 15.96 37.49 22.34 13.74 10.47
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20 59.49 15.81 10.55 7.92 6.23
21 10.35 15.43 50.65 13.64 9.93
22 12.60 20.06 40.90 15.14 11.31
23 60.84 15.16 10.27 7.68 6.05
24 10.70 14.96 47.26 16.07 11.01
25 8.56 11.81 58.16 12.69 8.78
26 8.49 12.44 59.29 11.47 8.31
27 9.89 13.06 20.13 41.11 15.81
28 10.18 15.10 51.99 13.05 9.67
29 11.55 16.59 45.80 15.10 10.96
30 14.49 24.17 32.99 16.24 12.12
31 6.92 9.18 13.07 57.95 12.88
32 9.79 13.50 51.66 14.91 10.14
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5 59.49 15.81 10.55 7.92 6.23
6 56.77 16.96 11.21 8.43 6.64
7 63.86 14.02 9.46 7.09 5.57
8 9.86 13.09 20.65 41.03 15.36
9 11.48 17.82 45.82 14.26 10.62
10 18.21 45.75 15.80 11.45 8.79
11 62.36 14.63 0.84 7.38 5.80
12 56.77 16.96 11.21 8.43 6.64
13 9.74 13.68 52.36 14.34 9.89
14 62.36 14.63 0.84 7.38 5.80
15 13.88 50.70 16.35 10.89 8.18
16 63.86 14.02 9.46 7.09 5.57
17 15.84 50.64 14.81 10.63 8.09
18 11.93 15.94 33.33 24.48 14.32
19 11.25 15.29 42.37 18.89 12.20
20 12.21 16.60 33.85 23.22 14.13
21 15.71 34.70 24.17 14.49 10.93
22 9.53 13.62 53.83 13.52 9.51
23 8.92 11.60 16.06 45.01 18.41
24 11.15 16.52 46.61 14.96 10.75
25 9.83 12.59 16.88 35.31 25.38
26 15.67 33.26 25.15 14.77 11.14
27 10.81 13.77 20.03 34.15 21.23
28 11.44 15.55 41.58 18.98 12.45
29 10.75 15.12 47.02 16.10 11.01
30 11.84 17.82 43.56 15.55 11.23
31 10.34 13.68 22.33 38.07 15.58
32 9.70 12.25 16.49 26.30 35.26
33 9.46 11.97 15.95 26.42 36.19
34 8.99 11.38 15.14 24.26 40.23
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8 0.42 24 0.51 10 0.36 28 0.60 7
9 0.49 21 0.51 11 0.36 27 0.49 19
10 0.32 27 042 28 047 18 0.37 24
11 0.36 26 047 25 0.50 7 0.20 31
12 0.25 33 0.37 30 0.40 25 0.23 27
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25 0.60 4 0.57 6 0.50 5 0.63 4
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Applying of Fuzzy Statistics in Item Difficulty

Ming-chuan Hsieh Ber-lin Wu

Research Center for Testing and Assessment Department of Mathematics Science

National Academy for Educational Research National Chengchi University

The traditional method of using the Likert scale in questionnaires provides researchers with information of fixed scale
choices, which does not allow participants fully express their candid and complex thinking. The current paper applies fuzzy
statistics to examine item difficulty of questionnaires. Concepts such as fuzzy mean, fuzzy mode or fuzzy median are applied.
Based on the conceptions of fuzzy statistics, we try to define a new distance, which was transformed to obtain an item
difficulty index that allows the comparisons between test items. Another focus of this paper is to determine the difficulty
level of test items by examining various dimensions of difficulty factors. The weights of the dimensions of the item
difficulty were compared and analyzed with the concept of fuzzy relative weight. The fuzzy difficulty index derived from this

study shows promising features that is highly correlated with traditional difficulty indices.

KEY WORDS: assessment for test difficulty, fuzzy relative weight, fuzzy statistics
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