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ABSTRACT

The objectives of this research were: 1) To construct and develop
mathematical reasoning abilities. 2) To verify the quality of the Mathematical Reasoning
Abilities Test. 3) To create norms for the Mathematical Reasoning Abilities Test. 4) To
construct the manual of mathematical reasoning abilities on fraction literacy for
primary 6 students by applying generalizability theory. The population was 3,623 in
Primary 6 . A sample group of 180 students was chosen. Research instruments were
conducted using the Mathematical Reasoning Abilities subjective test. Data were
analyzed for percentage, mean, standard deviation, item difficulty, discriminant index,
reliability, variance, relative coefficient, absolute coefficient, content validity, and
T-Score norms, which were expanded using a predictive equation.

The results of this research were as follows: 1) The creation and development
of item tests on mathematical reasoning abilities consists of four item tests for
comparing, ordering fractions, and mixed numbers by using the knowledge of the least
common multiple (LCM). Two items test for the addition and subtraction of fractions
and mixed numbers using knowledge of LCM. Four items test for addition, subtraction,
multiplication, and division of fractions and mixed numbers, and ten items test for
solving problems with fractions and mixed numbers. 2) The quality of the 20-item test
on mathematical reasoning abilities is subjective. The item difficulty (p) was in the
range of 0.42 to 0.60. The discriminant index (D) was in the range of 0.20 to 0.70. The

reliability of holistic scoring rubrics was 0.86, and the reliability of analytical scoring



a ¢ a 1% 2 oA o o o o
M3AITNITUIMITNTANYY UUTANGUVATOULOA UN 3 aUUN 3 (MUL18U - SUINAN 2566) | 39
MBU Roi Et Journal of Global Education Review Vol.3 No.3 (September — December 2023)

rubrics was 0.87. Both holistic scoring rubrics and analytical scoring rubrics were
checked by 3 research examiners, and the highest variance was the student variance
(P) the answers was the lowest, the relative coefficient was 0.97, and the absolute
coefficient was 0.95. It meant the Mathematical Reasoning Abilities Test on Fractional
Literacy was reliable. 3) According to the norms of the mathematical reasoning abilities
test on fractions, the raw score by holistic scoring rubrics ranged, and the normal t-
score was between T3 - T7s. By analytical scoring rubrics, the normal t-score was
between T7 - T7s. Analytic scoring rubrics separated two issues. The normal t-score
being between Tg - T77. The second issue was scoring by summarizing, with the raw
score ranging the normal t-score being between Ty, - T71. 4) Construct the manual of
mathematical reasoning abilities on fraction literacy, with details as follows Definition
of the mathematical reasoning abilities test. The purpose of the development of the
mathematical reasoning abilities test. The structure of the mathematical reasoning
abilities test. The quality of the mathematical reasoning abilities test. The method of
testing the scoring. The explanation of how to create a norm, and the raw score was
converted to a normal score. The examination of the manual validity by five experts
had a content validity index (CVI) of 1.00.

Keywords : Test Construction; Test of Mathematical Skills and Processes; Generalizability
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