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Abstract

The purpose of this research was to diagnose mathematical learning deficiencies in
linear equations with one variable among first-year vocational certificate students at colleges
under the Office of the Vocational Education Commission in Bangkok. The target population
consisted of 2,830 first-year vocational certificate students enrolled in the second semester
of the 2024 academic year. A sample of 350 students was selected from seven colleges using
cluster sampling, with the sample size calculated using Yamane’s formula at a 95%
confidence level. The study focused on diagnosing deficiencies in three key areas: (1) the use
of theorems, rules, formulas, definitions, and properties; (2) computational processes and
operations; and (3) the interpretation of word problems.

The research instrument was a 30-item multiple-choice diagnostic test with four
options per item, consisting of 15 pairs of parallel items. The consistency of the parallel test
was examined using the chi-square test, and the overall reliability coefficient of the test was
0.909. The data were analyzed using percentages.

The results indicated that, in the area of using theorems, rules, formulas, definitions,
and properties, the percentage of students who answered incorrectly ranged from 61.7% to
84.6% in five out of six items. In the area of computational processes and operations, the
percentage of students who answered incorrectly ranged from 57.4% to 92.9% across all ten
items. Regarding the interpretation of word problems, students demonstrated deficiencies in
translating word-problem statements into mathematical equations, with the percentage of
students who answered incorrectly ranging from 60.9% to 78.3% in twelve out of fourteen
items. The findings revealed that the most significant mathematical learning deficiencies in

linear equations with one variable were related to computational processes and operations.

Keywords: Diagnostic test, Learning Difficulties, Misconceptions in Mathematics,

Interpretative Understanding, Parallel Test
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