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OF GROWTH MEASUREMENT METHODS BASED
ON CLASSICAL TEST THEORY AND ITEM

RESPONSE THEORY*
Auyporn Ruengtrakul

ABSTRACT

The purposes of this research were to develop, analyze, and compare
the quality of the nine methods measuring growth. The nine growth measurement
methods were five methods based on the classical test theory, two methods based on the
item response theory, and two methods developed by the researcher. The two samples
consisted of 698 and 637 Mathayom Suksa 3 students, studying in the first term of
1999 academic year, in 12 schools under the Department of General Education, Bangkok
Metropolis. The research instrument were 3 sets of parallel mathematics tests for
Mathayom Suksa 3 students. There were 3 data sets for this research. The first two sets
were primary data obtaining from three - time - point measurement of mathematics
achievement, with a four - week time - lag. Both two data sets were repeated measures,
using the same tests for the first one, and using parallel tests with latin - square design
for the second one. The third data set was secondary data obtaining from five - time -
point measurement of mathematics achievement at Mathayom Suksa 2 level. All three
data sets had been scored employing dichotomous and partial credit scoring approaches,
except the third data set employed only dichotomous scoring methods. Therefore, there
were altogether 7 data bases for this study. Data were analyzed in order to estimate
growth score by PARSCALE 2, BILOG 3, LPCM - WIN 1.0, LISREL 8.3, and to
compare the quality among the methods growth measurement by HLM - WIN 5.04,
SPSS - WIN 10.07 and EXCEL.

The research results indicated that when comparing the growth score estimations
across 3 theoretical approaches, there were no significance differences among the classical
test theory approach, the item response theory approach and the researcher’s development
approach. The comparison among 5 methods within the classical test theory approach
revealed that the methods of observed difference score and the relative growth method had
better quality than other methods for the first 2 data sets; and that the residual growth and
potential ratio method had better quality than other methods for the third data set. The
comparison among 2 methods within the item response theory approach revealed that
the method of multidimensional Rasch model for learning and change had better quality
than other method. The comparison of 2 methods within the researcher’s development
approach revealed that the relative true ability of growth and initial ability ratio method
had better. quality than other method for dichotomous data sets.

* Doctoral dissertation of Department of Educational Research, Chulalongkorn University under the
advice of Assoc. Prof. Sirichai Kanjanawasee, Ph.D. and Prof. Nonglak Wiratchai, Ph.D.
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