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The purposes of this research were 1) to analyze the item difficulties and examinees’ abilities resulted from Multi-level
item analysis 2 levels built up from the sample sizes and test lengths conditions 2) to analyze the relationship between item
difficulties and examinees' abilities resulted from Multi-level item analysis and Classical Test Theory and the relationships
between item difficulties and examinees’ abilities resulted from Multi-level item analysis and Item Response Theory 3) to analyze
variation of item difficulties across schools within types of school and to study variation of examinees' abilities across students
within school, across schools and across type of schools. The sample were 1,002 Bangkok students which studied in
Matayomsuksa 3 in 24 public private, and community schools lower secondary school in Bangkok selecting based on multi-
stage random sampling. The research instrument was Mathematical achievement test. Data analyses were descriptive
statistics, 3 types of item analysis based on Classical Test Theory analyzed TAP program, item analyses based on ltem
Response Theory analyzed BILOG MG program, item analyses based on Multi-level item analysis and analysis of variance
analyzed HLM program.

The results were as follows:

1) resulted from Multi-level item analysis for sample size 200, 500 and 1,000 using 20 items had nearty item
difficulties and examinees' abilities, but sample size 100 had different difficulties from other groups and sample. The item
difficulties and examinees’ abilities of sample size 100, 200 and 500 using 40 items were nearly the same, but sample size
1,000 had item difficulties and examinees’ abilities slightly more than other groups. Those results were nearly the same with
result from IRT. When test lengths had more increased the item difficulties and examinees’ abilities, the results from Multi-level
ltem analysis were nearly the same with those result from Item Response Theory for all cases of sample size.

2) Most item difficulties resulted from 3 types had high statistical relation at .05 leve! of statistical significance for all
sample sizes and test lengths, except 100 sample size with 20 items that had not significantly statistical relation of item
difficulties among 3 types, sample sizes 200 and 100 persons with 20 items had a medium relation.

3) Item difficulties of 40 items-test did not vary across types of school (80%) and vary across types of school (20%),
The variance across types of school was more than variance across school for all items. And examinees’ abilities vary across
schools but examinees’ abilities did not vary across types of school for all sample sizes except the case sample sizes 1,000

persons that examinees' abilities vary across types of school.





