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Abstract
This study had three main purposes: 1) to develop components for measuring

information and communication technology (ICT) literacy skills of undergraduate students in
the 21st century; 2) to develop test items for the test item bank of the ICT literacy skills in
the 21st century; and 3) to develop and examine the quality of a computerized adaptive
testing (CAT) system for measuring the ICT literacy skills in the 21st century. The sample for
the tryout of the test consisted of 1,672 undergraduate students from the state higher
education institutions in Bangkok. The sample for the tryout of the testing system consisted
of 217 undergraduate students from the state higher education institutions in Bangkok. The
analysis of the qualitative data employed content analysis while the analysis of the
quantitative data employed descriptive statistics, t-test, and the Iltem Response Theory was
used in the analysis of the test quality. The research results were as follows:

1. The measurement of the ICT literacy skills in the 21st century had 5 components:
1) information accessibility, 2) information management, 3) information integration, 4) information
evaluation, and 5) information communication.

2. The construction of the test items of the ICT literacy skills in the 21st century
according to the operational definition yielded 5-choice test items. Each component had 52

items, therefore there were 260 items. Most of the test items passed the content validity



98 MIFATNTIANANITANY WA INYIREUIAITANL
JOURNAL OF EDUCATIONAL MEASUREMENT, MAHASARAKHAM UNIVERSITY

evaluation, representing 79.61 percent. The reliability analysis of the 10 sets of the tests
yielded the mean of .63. The analysis of each test item quality according to the Item
Response Theory (IRT) found that the 2PL unidimensional model was most congruent with
the answers of all of the tests. The selection of the quality test items to be stored in the test
item bank yielded 212 test items, with the mean of item difficulty parameters of .18 (SD.=
2.06) and the mean of item discrimination parameters of .70 (SD =.39). On the whole, it can
be concluded that the test items selected to be stored in the test item bank of the CAT
system had moderate difficulty and discrimination. (3) The CAT system was designed for
online purpose using PHP. The system had four stages: 1) registration, 2) test assembly
design, 3) test delivery, including parameter estimation, item selection, and test termination,
and (4) test score report. Accompanying manuals of the CAT system were developed for two
types of users: 1) the manual for general users, and 2) the manual for the system
administrators. The quality of the CAT system was evaluated by a group of experts both on
the whole and on minor aspects which were utility, possibility of practical use,
appropriateness, and accuracy. The evaluation results showed that the quality of the system
reached the highest levels for all aspects. Moreover, the students were satisfied at a high
level with the functions of the CAT system on the aspects of good display, easy-to-use

design, and the system performance.

Keywords: computerized adaptive testing, information and communication technology

literacy skills
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1319 1 HansiSpuiisuanugenadetnannduszinluea 1pl, 2pl, waz 3pl

atufl 1 | Tuea 1pl | Tawea 2pl | Taea 3pl [ adufi 2 | Tuwea 1pl | Tuwsea 2pl | Tasea 3pl
N 181 181 181 n 176 176 176

P 35 70 105 P 35 70 105

62 7334.24 7172.88 7155.30 G2 7207.67 7102.00 7074.99
AlC 7406.24 7312.79 7365.31 AIC 7279.67 7242.00 7284.99
BIC 7521.39 7536.69 7701.15 BIC 7393.80 7463.94 7617.89

1plvs. 2pl | LRT = 16145 AR" = 0220 (2.20%) | 1plvs. 2pl | LRT = 105.66** AR’ = 0147 (1.47%)

1plvs. 3pl | LRT = 178.93* AR’ = .0244 (2.44%) | 1plvs. 3pl | LRT = 132.68** AR’ = .0184 (1.84%)

2plvs. 3pl | LRT = 17.48 AR’ =.0024 (24%) | 2plvs. 3pl | LRT =27.01 AR’ =.0038 (.38%)
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atufi 3 | Tawea 1pl | Tawea 2pl | Twea 3pl | adufi 4 | Tawea 1pl | Tawea 2pl | Tawea 3pl
N 170 170 170 167 167 167
P 35 70 105 b 35 70 105
G 667859 | 657252 |  6554.39 G 6957.20 | 6888.82 6856.40
AIC 6750.59 | 671252 |  6764.39 AIC 7029.21 | 7028.81 7066.40
BIC 6863.48 | 693202 |  7093.65 BIC 714145 | 7247.07 7393.79
1plvs. 2pl | LRT = 106.07%* AR’ = .0159 (1.59%) | 1plvs. 2pl | LRT = 68.39%* AR’ = .0098 (.98%)
1plvs. 3pl | LRT = 124.20% AR’ = .0186 (1.86%) | 1plvs. 3pl | LRT = 100.81%* AR’ = .0145 (1.45%)
2plvs. 3pl | LRT =18.13 AR = .0027 (27%) | 2plvs. 3pl | LRT = 3242 AR’ = .0047 (47%)
atufi 5 | Tuea 1pl | Tawea 2pl | Taea 3pl | adufi 6 | Tuea 1pl | Tawea 2pl | Taea 3pl
N 169 169 169 n 164 164 164
P 35 70 105 p 35 70 105
G 679038 |  6705.88 |  6677.88 G 6863.74 | 6721.30 6700.18
AIC 686237 |  6845.88 |  6887.88 AIC 6935.73 | 6861.31 6910.17
BIC 6975.05 | 706497 |  7216.52 BIC 7047.33 | 6861.31 7235.66
1plvs. 2pl | LRT = 84.50" AR’ = .0124 (1.24%) | 1plvs. 2pl | LRT = 142.43* AR’ = .0208 (2.08%)
1plvs. 3pl | LRT = 112.49% AR’ = .0166 (1.66%) | 1plvs. 3pl | LRT = 163.56* AR’ = .0238 (2.38%)
2plvs. 3pl | LRT = 28.00 AR’ =.0042(42%) | 2plvs.3pl | LRT =21.13 AR’ = .0031 (31%)
atdufl 7 | Taea 1pl | Taiea 2pl | Tea 3pl | adufi 8 | Tawea 1pl | Taiea 2pl | Taea 3pl
N 166 166 166 n 164 164 164
P 35 70 105 b 35 70 105
G 7073.06 | 6953.76 | 6932.14 G 686530 | 6723.24 6700.24
AIC 714506 | 709375 | 714215 AIC 6937.31 | 6863.25 6910.23
BIC 7257.09 | 731159 | 746891 BIC 7048.90 | 7080.24 7235.72
1plvs. 2pl | LRT = 119.31%* AR’ =.0169 (1.69%) | 1plvs. 2pl | LRT = 142,06 AR’ = .0207 (2.07%)
1plvs. 3pl | LRT = 140.91% AR’ =.0199 (1.99%) | 1plvs. 3pl | LRT = 165.07%* AR’ = .0240 (2.40%)
2plvs. 3pl | LRT = 2160 AR =.0031(31%) | 2plvs. 3pl | LRT =23.02 AR’ = .0034 (:34%)
atufl 9 | Tuea 1pl | Tawea 2pl | Tawea 3pl | adufi 10 | Tuea 1pl | Tawea 2pl | Tasea 3pl
N 160 160 160 n 155 155 155
P 35 70 105 p 35 70 105
G 6700.66 | 662522 |  6605.38 G 6404.00 | 6299.96 6261.52
AIC 6772.66 | 676523 | 681538 AIC 647599 | 6439.97 6471.53
BIC 6883.36 | 698049 |  7138.27 BIC 6585.56 |  6653.01 6791.09
1plvs. 2pl | LRT = 75.43* AR =.0113 (1.13%) | 1plvs. 2pl | LRT = 104.03** AR’ = .0162 (1.62%)
1plvs. 3pl | LRT = 95.28* AR’ =.0142 (1.42%) | 1plvs. 3pl | LRT = 142.47* AR’ = 0222 (2.22%)
2plvs. 3pl | LRT =19.85  AR*=.0030(30%) | 2plvs.3pl | LRT =3844  AR" = 0061 (.61%)

WNELR ** p<.01 *p<.05

M99 2 NansUSeuiisuaudenndenaunausEnilnaeniiiwas lunan e

avufl 1 laatandie 2pl | Taaawudia 2pl atufl 2 | Taweawendip 2pl Taaanudia 2pl
N 181 181 n 176 176
P 70 80 70 80
G 7172.89 7242.35 G 7102.00 7146.22
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avufl 1 laatandid 2pl | Taaawuiia 2pl atufi 2 | Twwalendd 2pl Taaanuiia 2pl
AIC 7312.89 7402.35 AIC 7242.00 7307.02
BIC 7536.78 7658.23 BIC 7463.94 7560.66
1D vs. 5D | LRT = -69.46, AR2 =-.0097 (-.97%) 1D vs. 5D LRT = -45.02 AR2 =-.0090 (-.90%)
avufl 3 Taatandid 2pl | lTaaawuiia 2pl atufl 4 | Tweaendd 2pl Taaanuiia 2pl
N 170 170 n 167 167
P 70 80 70 80
G2 7102.00 7147.02 62 6888.81 6918.96
AIC 7242.00 7307.02 AIC 7028.81 7078.96
BIC 7463.94 7560.66 BIC 7247.07 7328.40
1D vs. 5D | LRT = -45.02 AR” = -.0063 (-.63%) 1Dvs. 50 | LRT =-30.14 AR’ = -.0044 (.44%)
atiuil 5 | Tueaendid 2pl | Tuawyiin 2pl | atuil6 | Tunaiendid 2pl | Tuwmawydia 2pl
N 169 169 n 164 164
P 70 80 70 80
G 6705.88 6736.37 G 6721.02 6782.76
AlC 6845.88 6896.37 AIC 6861.30 6942.76
BIC 7064.97 7146.76 BIC 7078.29 7190.75
1D vs. 5D | LRT = -30.49 AR” = -.0045 (-.45%) 1Dvs. 50 | LRT = -61.46 AR’ = -.0092 (-.92%)
atuil 7 | Taaaendd 2pl Taaanyiia 2pl aduii 8 | lawnawondin 2pl Tsaanylla 2pl
N 166 166 n 164 164
P 70 80 70 80
G 6953.75 6970.67 G 6723.24 6777.39
AIC 7093.75 7130.67 AIC 6863.24 6937.39
BIC 7311.59 7379.63 BIC 7080.24 7185.38
1D vs. 5D | LRT = -16.92 AR’ = -.0024 (-.24%) 1Dvs.50 | LRT =-54.15 AR’ = -.0081 (-.81%)
avufi 9 Taaatandid 2pl | Taaawwuiia 2pl adufl 10 | Taweawendin 2pl Taaanuiia 2pl
N 160 160 n 155 155
P 70 80 70 80
G2 6625.23 6660.09 G2 6299.95 6346.65
AIC 6765.23 6820.09 AIC 6439.95 6506.65
BIC 6980.49 7066.10 BIC 6652.99 6750.12
1D vs. 5D | LRT = -34.86 AR" = -.0053 (~.53%) 1Dvs. 5D | LRT =-46.70 AR’ = -.0074 (-.74%)

uee LRT (likelihood-ratio test) nanaaeudnsidiuanudululs, AR2dndwduinsvesny
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