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Abstract

The objectives of this research article were to 1) develop a spherical
model with specified coordinates of celestial objects by the application of 3D
printing technology 2) study the effectiveness of the use of the spherical model
in students' ability to grasp astronomical concepts, position and path of the
sunrise and the sunset topics. The sample group was the group of 28 eleventh-
grade students from Benchamaracharungsarit Chachoengsao School. The data
collecting tools in this research consisted of 2 assessment forms (i.e., the
spherical model, the conceptual understanding of astronomy test. We have
analyzed the collected data following the standard statistical formalisms such as
percentage, mean, standard deviation, dependent t-test, and normalized gain
(<g>). The statistical analysis reveals the following results. First, the spherical
model with specified coordinates of celestial objects by the application of 3D
printing technology is suitable for the learning environment and has higher
efficiency than the established criteria (3.51). Second, the students scored higher
on the astronomical topics (e.g., the positions and paths of sunrise and sunset
throughout the year) after the implementation of the spherical model with
a statistical significance of 0.01 Both the concept of ecliptic, path of the sun, sun
appears, sun position with season and sun phenomenon. The concept of sun
position with season has the highest average score. Followed by path of the sun,
ecliptic, sun phenomenon and sun appears. Students' ability to grasp

astronomical concepts, position and path of the sunrise and the sunset there are



C%’:»@ NI THIANAIERT ALY YEINE TS TN 6 atudl 4 (wwew 2564) | 243

more points in every topics and the average normalized gain <g> of 0.86,
indicating the decrease of misconception.
Keywords: Spherical Model, Celestial Sphere, Positions and Paths of Sunrise and

Sunset Astronomical Concept, 3D Printing
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