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THIPARAT KHUNRUK : DEVELOPMENT OF A LEARNER CORE
COMPETENCY ASSESSMENT INSTRUMENT FOR SCIENCE PROJECT ACTIVITIES OF
VOCATIONAL CERTIFICATE STUDENTS . ADVISORY COMMITTEE: SUREEPORN

ANUSASANANAN, Ph.D. SOMPONG PANHOON, Ph.D. 2025.

The objectives of this research were (i) to develop assessment tools for measuring
students’ core competencies related to science project activities among vocational certificate
students, and (ii) to examine the psychometric properties of the developed tools. The sample
consisted of 340 first-year vocational certificate students in the 2021 academic year, selected
through multi-stage random sampling from five public vocational colleges in Rayong Province.
The properties of the developed tools were evaluated using the Index of Item - Objective
Congruence (IOC), item difficulty (p), and item discrimination (r) through the B - Index and
item-total correlation, as well as measures of reliability. Reliability was assessed using
Livingston’s coefficient, Cronbach’s Alpha coefficient, and inter-rater reliability via the Intraclass

Correlation Coefficient (ICC).

The results of the instrument development showed that the assessment tools for
measuring students’ core competencies related to science project activities were developed based
on the core competency framework for vocational certificate students, as specified by the Office
of the Vocational Education Commission, Ministry of Education. The framework consists of three
domains with a total of 11 sub-competencies. These were used to develop three assessment tools.
The first tool measured the knowledge domain and comprised two parts: (i) a multiple-choice test
and (ii) a peer assessment. The second tool measured the skills domain and consisted of one part,
which was a teacher observation checklist. The last tool measured the domain of application and

responsibility and consisted of two parts: (i) a multiple - choice test and (ii) a self-assessment.



The properties of the first tool revealed that the multiple-choice test demonstrated acceptable
psychometric properties, with item difficulty ranging from .40 to .75, item discrimination between
.26 and .47, reliability coefficients from .970 to .978, and content validity (IOC) values ranging
from 0.60 to 1.00. For the peer assessment, item discrimination ranged from .604 to .751, and
reliability coefficients ranged from .856 to .859. The properties of the second tool revealed that
inter - rater reliability measured by the Intraclass Correlation Coefficient (ICC) ranged from .936
to .974. The third instrument demonstrated acceptable measurement properties. In the multiple -
choice test, item difficulty ranged from .20 to .75, item discrimination from .26 to .44, reliability
coefficients from .97 to .98, and content validity (IOC) values from .60 to 1.00. For theself -
assessment, item discrimination ranged from .518 to .740, with reliability coefficients ranging

from .762 to .855
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