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Abstract

The purpose of this research was to study and compare students’ scientific expla-
nation competency on celestial sphere and astronomical phenomena before and after learning
through model-based learning. The participants in the study consisted of 26 grade 12 students
who were studying in the first semester of the 2023 academic year in a special large—sized
secondary school under the Sakon Nakhon Secondary Educational Service Area Office. The
sampling technique was cluster sampling using classroom as a sampling unit. The one—group
pretest—posttest design was used to evaluate students’ scientific explanation competency. The
research instruments consisted of 5 lesson plans based on model-based learning and 5
astronomical events, a testing situation, which each of these situations was followed by three
types of questions: simple multiple choices, explanation writing, and model drawing plus expla-
nation writing. Frequency, mean, standard deviation, and percentage were used for data
analysis, and t-test for dependent samples was used for hypothesis testing. The research results
found that the students had scientific explanation competency after learning higher than these
before learning. The average scores of the pretest and posttest were 4.82+2.38 (18.49%) and
20.88+3.27 (80.33%), respectively. In addition, considering students’ competency on 5 astrono-
mical events: 1) the location of celestial objects relative to the horizontal coordinate system,
2) the location of celestial objects relative to the equatorial coordinate system, 3) the location
of the sun at a variety of times as the seasons change, 4) the location of the zodiac con-
stellations, and 5) the world's standard time zones. It was found that students had higher levels

of competency in all 5 astronomical events after learning.

Keywords: Explanation competency, Scientific explanation competency, Celestial sphere,

Astronomical phenomena, Model-based learning
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